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This document replaces all but the Computer and Information Science component of The
Ontario Curriculum, Grades 11 and 12: Technological Education, 2000. Beginning in September
2009, all technological education courses for Grades 11 and 12 will be based on the expecta-
tions outlined in this document. 

SECONDARY SCHOOLS FOR THE TWENTY-FIRST CENTURY 
The goal of Ontario secondary schools is to support high-quality learning while giving
individual students the opportunity to choose programs that suit their skills and interests.
The updated Ontario curriculum, in combination with a broader range of learning
options outside traditional classroom instruction, will enable students to better customize
their high school education and improve their prospects for success in school and in life. 

THE IMPORTANCE OF TECHNOLOGICAL EDUCATION IN THE CURRICULUM 
Technological innovation influences all areas of life, from the daily lives of individuals 
to the work of business and government, to interactions on a global scale. It helps meet
basic human needs and provides tools for improving people’s lives and exploring new
frontiers. The policy outlined in this document is designed to ensure that technological
education in Ontario enables students to meet the challenges and opportunities of the
twenty-first century. 

The power, reach, and rapid evolution of technology demand a curriculum that will enable
students to become technologically literate – that is, able to understand, work with, and
benefit from a range of technologies. Students need to acquire the technological skills and
knowledge that will allow them to participate fully in a competitive global economy and to
become responsible citizens in an environmentally vulnerable world. To succeed in today’s
society, students need to be effective problem solvers and critical thinkers, able to under-
stand, question, and respond to the implications of technological innovation. Students who
pursue careers in technology will also need these high-level skills to develop solutions to
technological challenges or to provide the services required in their chosen fields. 

Technological education focuses on developing students’ ability to work creatively and
competently with technologies that are central to their lives. As they proceed through
their elementary and secondary school education, students attain a level of technological
literacy that will enhance their ability to succeed in their postsecondary studies or in the
workplace. For students who do not choose to pursue careers in technology, technological
education can provide knowledge and skills that will enhance their daily lives, whether
by enabling them to work on home renovations or car repairs or by allowing them to pur-
sue technological hobbies.

INTRODUCTION
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Technological education promotes the integration of learning across subject disciplines. 
For example, when students design a product, they explore the social or human need that
the product addresses (social science), the scientific principles involved in its design and
construction (science), its dimensions and shape (mathematics), and the aesthetic qualities
of its design (the arts). When they assess the impact that new technologies have had – or
may have – on society, students are exploring historical or current events. When they con-
sider how various technologies affect health and physical well-being, they are looking into
aspects of health and physical education. Students apply business principles to the study 
of the production and marketing of products. They apply literacy skills to communicate
design ideas, produce reports summarizing technological projects, and write instructions
for the use of the products they create. Technological education also helps students develop
research skills and fosters creativity, critical thinking, and problem solving. In addition, in
its emphasis on innovation to meet human needs, it encourages global citizenship and pro-
motes social, economic, and environmental awareness. 

Subject matter from any course in technological education can be combined with subject
matter from one or more courses in other disciplines to create an interdisciplinary course.
The policies and procedures regarding the development of interdisciplinary courses are 
outlined in the interdisciplinary studies curriculum policy document. 

The secondary school technological education curriculum is designed to build on the
foundation of knowledge and skills provided by the elementary science and technology
curriculum, particularly in its Understanding Structures and Mechanisms strand. In this
continuum, there is a similar emphasis on foundational knowledge and skills (funda-
mentals), technological problem-solving skills and processes, and the relationship
between technology, the environment, and society.

THE GOALS OF TECHNOLOGICAL EDUCATION
The fundamental purpose of the technological education program is to provide students
with knowledge, skills, and attitudes that will enhance their ability to achieve success in
secondary school, the workplace, postsecondary education or training, and daily life. 

The goals of the technological education curriculum are to enable students to: 

gain an understanding of the fundamental concepts underlying technological 
education;

achieve the level of technological competence they will need in order to succeed 
in their postsecondary education or training programs or in the workplace;

develop a creative and flexible approach to problem solving that will help them
address challenges in various areas throughout their lives;

develop the skills, including critical thinking skills, and the knowledge of strategies
required to do research, conduct inquiries, and communicate findings accurately,
ethically, and effectively; 

develop lifelong learning habits that will help them adapt to technological advances
in the changing workplace and world; 

make connections that will help them take advantage of potential postsecondary
educational and work opportunities. 



THE PHILOSOPHY OF BROAD-BASED TECHNOLOGICAL EDUCATION
The philosophy that underlies broad-based technological education is that students 
learn best by doing. This curriculum therefore adopts an activity-based, project-driven
approach that involves students in problem solving as they develop knowledge and 
skills and gain experience in the technological subject area of their choice.

Rather than focusing on specific occupations, courses in this broad-based technology cur-
riculum explore groups of related occupations and industry sectors within particular sub-
ject areas. So, for example, workplace preparation courses in construction technology
enable students to acquire knowledge and skills related to carpentry, electrical/network
cabling, heating and cooling, masonry, and plumbing. 

Broad-based technology courses enable students to develop a variety of transferable skills
that will serve them well in a complex and ever-changing workplace. For example, problem-
solving skills are transferable skills, because they can be applied in a wide variety of situ-
ations to solve problems of various kinds. Other transferable skills emphasized in this
curriculum are the “Essential Skills” and work habits identified in the Ontario Skills
Passport (see pp. 33–34) as the skills and habits that enable people to perform the tasks
required in their jobs and to participate fully in the workplace and the community. 

FUNDAMENTAL TECHNOLOGICAL CONCEPTS 
This curriculum identifies a number of fundamental concepts that inform design and pro-
duction in various areas of technology. To address technological challenges and solve
problems effectively, students need to take the full range of these concepts and elements of
technology into account. As they progress through their technological education courses,
students will come to understand these concepts more deeply, and to work with them cre-
atively as they confront new challenges.

Fundamental Concepts

Aesthetics The aspects of a product, process, or service that make it pleasing to
the human senses.

Control The means by which a device or process is activated or regulated.

Environmental
sustainability

The creation of products or services and use of resources in a way that
allows present needs to be met without compromising the ability of
future generations to meet their needs. An important related concept 
is that of environmental stewardship – the acceptance of responsibility
for the sustainable use and treatment of land and other natural resources.

Ergonomics The design of a product, process, or service in a way that takes the user’s
well-being with respect to its use or delivery into account – that is, in a
way that minimizes discomfort, risk of injury, and expenditure of energy.

Fabrication/
building/creation

The act or process of assembling components and/or materials and
resources to create a product or service.

Function The use for which a product, process, or service is developed.

(continued)
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ROLES AND RESPONSIBILITIES IN TECHNOLOGICAL EDUCATION

Students 
Students have many responsibilities with regard to their learning. Students who make the
effort required to succeed in school and who are able to apply themselves will soon dis-
cover that there is a direct relationship between this effort and their achievement, and will
therefore be more motivated to work. There will be some students, however, who will
find it more difficult to take responsibility for their learning because of special challenges
they face. The attention, patience, and encouragement of teachers can be extremely
important to the success of these students. However, taking responsibility for their own
progress and learning is an important part of education for all students, regardless of
their circumstances. 

Mastering the concepts and skills connected with technological education requires work,
study, and the development of cooperative skills. In addition, students who actively pur-
sue opportunities outside the classroom will extend and enrich their understanding of
technology. Their understanding and skills will grow as they engage in recreational activ-
ities that involve technology (e.g., model building), reading related to technology (e.g.,
magazines, Internet sources), and learning about technological advances (e.g., attending
technology fairs). 

Parents 
Parents1 have an important role to play in supporting student learning. Studies show
that students perform better in school if their parents are involved in their education. 
By becoming familiar with the curriculum, parents can determine what is being taught
in the courses their daughters and sons are taking and what they are expected to learn.
This awareness will enhance parents’ ability to discuss their children’s work with them,
to communicate with teachers, and to ask relevant questions about their children’s
progress. Knowledge of the expectations in the various courses will also help parents to
interpret teachers’ comments on student progress and to work with teachers to improve
their children’s learning. 

1. The word parents is used in this document to refer to parent(s) and guardian(s). 

Innovation Original and creative thinking resulting in the effective design of a
product or service.

Material Any substance or item used in the creation of a product or delivery of 
a service.

Mechanism A system of connected parts that allows a product to work or function.

Power and
energy

The resource that enables a mechanism to perform work.

Safety The care and consideration required to ensure that the product, process,
or service will not cause harm.

Structure The essential physical or conceptual parts of a product, process, or serv-
ice, including the way in which the parts are constructed or organized.

Systems The combinations of interrelated parts that make up a whole and that
may be connected with other systems.



Effective ways in which parents can support their children’s learning include attending
parent–teacher interviews, participating in parent workshops, becoming involved in
school council activities (including becoming a school council member), and encouraging
students to complete their assignments at home. In addition to supporting regular school
activities, parents may wish to provide their daughters and sons with opportunities to
question and reflect on current affairs, including news about developments in various
areas of technology.

Teachers 
Teachers and students have complementary responsibilities. Teachers develop appropri-
ate instructional strategies to help students achieve the curriculum expectations, as well
as appropriate methods for assessing and evaluating student learning. Teachers also sup-
port students in developing the reading, writing, oral communication, and numeracy
skills needed for success in their courses. Teachers bring enthusiasm and varied teaching
and assessment approaches to the classroom, addressing different student needs and
ensuring sound learning opportunities for every student. 

Using a variety of instructional, assessment, and evaluation strategies, teachers provide
numerous hands-on opportunities for students to develop and refine their problem-
solving skills, critical and creative thinking skills, and communication skills, while 
discovering fundamental concepts through activities and projects, exploration, and
research. The activities offered should enable students to relate and apply these concepts
to the social, environmental, and economic conditions and concerns of the world in which
they live. Opportunities to relate knowledge and skills to these wider contexts will moti-
vate students to learn in a meaningful way and to become lifelong learners.

Teachers need to help students understand that problem solving of any kind often requires
a considerable expenditure of time and energy and a good deal of perseverance. Teachers
also need to encourage students to reason, to explore alternative solutions, and to take the
risks necessary to become successful problem solvers.

Teachers are also responsible for ensuring the safety of students during classroom activi-
ties and for encouraging and motivating students to assume responsibility for their own
safety and the safety of others. They must also ensure that students acquire the knowl-
edge and skills needed for safe participation in all technological activities.

Principals 
The principal works in partnership with teachers and parents to ensure that each student
has access to the best possible educational experience. To support student learning, prin-
cipals ensure that the Ontario curriculum is being properly implemented in all classrooms
using a variety of instructional approaches. They also ensure that appropriate resources
are made available for teachers and students. To enhance teaching and learning in all sub-
jects, including technological education, principals promote learning teams and work
with teachers to facilitate their participation in professional development activities.
Principals are also responsible for ensuring that every student who has an Individual
Education Plan (IEP) is receiving the modifications and/or accommodations described 
in his or her plan – in other words, for ensuring that the IEP is properly developed,
implemented, and monitored. 
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Community Partnerships
Community partners in the area of technological education can be an important resource
for schools and students. They can provide support for students in the classroom, and can
be models of how the knowledge and skills acquired through the study of the curriculum
relate to life beyond school. As mentors, they can enrich not only the educational experi-
ence of students, but also the life of the community. Schools can, for example, make
arrangements with firms or other groups in the community to provide specialists in vari-
ous areas and aspects of technology (e.g., engineers, technicians, technologists, tradespeo-
ple, or experts in construction, health care services, or green industries) to participate in
in-class workshops for students based on topics, concepts, and skills from the curriculum.
Such firms or groups may also be interested in working with schools to create opportuni-
ties for cooperative education and apprenticeships, in connection with the Ontario Youth
Apprenticeship Program (OYAP).

Schools and school boards can play a role by coordinating efforts with community part-
ners. They can involve colleges, universities, trade unions or professional organizations,
local businesses, and community volunteers in supporting instruction and in promoting a
focus on technological education in and outside the school. Postsecondary institutions
and other community stakeholders can be included in events held at the school (such as
parent education nights, technology skills competitions, and joint ventures), and school
boards can collaborate with their community partners by providing educational opportu-
nities within the community.



THE PROGRAM 
IN TECHNOLOGICAL
EDUCATION

11

OVERVIEW OF THE PROGRAM 
The technological education curriculum in Grades 9–12 encompasses ten subject areas, as
follows:

The technological education program in Grades 11 and 12 is designed to enable students
to select courses that relate to their interests and that will prepare them for further study
or work in the technological field of their choice. The Grade 11 and 12 curriculum includes
destination-related course types, including university/college preparation, college prepa-
ration, and workplace preparation courses, as well as open courses. The course types are
defined as follows:

University/college preparation courses are designed to equip students with the knowl-
edge and skills they need to meet the entrance requirement for specific programs offered
at universities and colleges.

College preparation courses are designed to equip students with the knowledge and
skills they need to meet the requirements for entrance to most college programs or for
admission to apprenticeship or other training programs.

Workplace preparation courses are designed to equip students with the knowledge and
skills they need to meet the expectation of employers, if they plan to enter the workforce
directly after graduation, or the requirements for admission to certain apprenticeship or
other training programs.

Open courses are designed to broaden students’ knowledge and skills in subjects that
reflect their interests and prepare them for active and rewarding participation in society.
They are not designed with the specific requirement of universities, colleges, or the work-
place in mind.

At least two of these course types are represented in most subject areas of the Grade 11–12
technological education curriculum (e.g., in computer technology, both university/college
preparation and workplace preparation courses are provided). It should be noted that for

Communications Technology
Computer Technology 
Construction Technology
Green Industries
Hairstyling and Aesthetics

Health Care
Hospitality and Tourism
Manufacturing Technology
Technological Design
Transportation Technology

11



students planning to pursue an apprenticeship pathway, either college preparation
courses or workplace preparation courses may be the appropriate choice, depending on
the subject area.

In Grades 11 and 12, destination-related technological education courses may be delivered
as courses that emphasize a particular area of the subject and/or as multiple-credit cours-
es (see the following sections for detailed guidelines. Note that these options apply only
to destination-related courses, not to open courses). The availability of these options
allows school boards the flexibility to design programs that meet the specific needs of
their school communities within the parameters of a standardized, rigorous curriculum
for technological education for schools across the province.

Although courses in technological education are optional, students should keep in mind
that they can take any Grade 9–12 technological education course to fulfil the Group 3
additional compulsory credit requirement for the Ontario Secondary School Diploma.2

There is no restriction on the total number of technological education credits that students
may earn in secondary school.

Grade 11 and 12 technological education courses are ideally suited for cooperative educa-
tion programs and are often included in programs that lead to a diploma with a Specialist
High Skills Major designation.
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* Each Grade 11 and 12 course has a credit value of 1. (Half-credit and multiple-credit courses may be developed according to 
conditions described in this document.)

** Course codes consist of five characters. The first three characters identify the subject; the fourth character identifies the grade (i.e.,
3 and 4 refer to Grade 11 and Grade 12, respectively); and the fifth character identifies the type of course (i.e., M means “univer-
sity/college preparation”; C means “college preparation”; E means “workplace preparation”; and O means “open”).

Courses in Technological Education, Grades 11 and 12*

Grade Course Name Course Type Course Code** Prerequisite

Communications Technology

11 Communications Technology University/College TGJ3M None

11 Communications Technology:
Broadcast and Print Production

Open TGJ3O None

12 Communications Technology University/College TGJ4M Grade 11
Communications

Technology,
University/College

12 Communications Technology:
Digital Imagery and Web Design

Open TGJ4O None

Computer Technology

11 Computer Engineering Technology University/College TEJ3M None

11 Computer Technology Workplace TEJ3E None

12 Computer Engineering Technology University/College TEJ4M Grade 11 Computer
Engineering
Technology,

University/College

12 Computer Technology Workplace TEJ3E Grade 11 Computer
Technology,Workplace

2. To meet the Group 3 additional compulsory credit requirement, students have the choice of earning one credit for a
course in technological education (Grades 9 to 12) or computer studies (Grades 10 to 12), or one credit for an additional
course in science (Grade 11 or 12), or one credit for a cooperative education course.
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(continued)

Grade Course Name Course Type Course Code** Prerequisite

Construction Technology

11 Construction Engineering
Technology

College TCJ3C None

11 Construction Technology Workplace TCJ3E None

11 Custom Woodworking Workplace TWJ3E None

12 Construction Engineering
Technology

College TCJ4C Grade 11 Construction
Engineering

Technology, College

12 Construction Technology Workplace TCJ4E Grade 11 Construction
Technology,Workplace

12 Custom Woodworking Workplace TWJ4E Grade 11 Custom
Woodworking,

Workplace

Green Industries

11 Green Industries University/College THJ3M None

11 Green Industries Workplace THJ3E None

12 Green Industries University/College THJ4M Grade 11 Green
Industries,

University/College

12 Green Industries Workplace THJ4E Grade 11 Green
Industries, Workplace

Hairstyling and Aesthetics

11 Hairstyling and Aesthetics Workplace TXJ3E None

12 Hairstyling and Aesthetics Workplace TXJ4E Grade 11 Hairstyling
and Aesthetics,

Workplace

Health Care

11 Health Care University/College TPJ3M None

11 Health Care College TPJ3C None

12 Health Care University/College TPJ4M Grade 11 Health Care,
University/College

12 Health Care College TPJ4C Grade 11 Health Care,
College

12 Child Development 
and Gerontology

College TOJ4C None

12 Health Care: Support Services Workplace TPJ4E None

Hospitality and Tourism

11 Hospitality and Tourism College TFJ3C None

11 Hospitality and Tourism Workplace TFJ3E None

12 Hospitality and Tourism College TFJ4C Grade 11 Hospitality
and Tourism, College

12 Hospitality and Tourism Workplace TFJ4E Grade 11 Hospitality
and Tourism,

Workplace
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Courses in Technological Education, Grades 11 and 12 (continued)

Grade Course Name Course Type Course Code** Prerequisite

Manufacturing Technology

11 Manufacturing Engineering
Technology

University/College TMJ3M None

11 Manufacturing Technology College TMJ3C None

11 Manufacturing Technology Workplace TMJ3E None

12 Manufacturing Engineering
Technology

University/College TMJ4M Grade 11
Manufacturing

Engineering
Technology,

University/College

12 Manufacturing Technology College TMJ4C Grade 11
Manufacturing

Technology, College

12 Manufacturing Technology Workplace TMJ4E Grade 11
Manufacturing

Technology,
Workplace

Technological Design

11 Technological Design University/College TDJ3M None

11 Technological Design and 
the Environment

Open TDJ3O None

12 Technological Design University/College TDJ4M Grade 11
Technological Design,

University/College

12 Technological Design in the
Twenty-first Century

Open TDJ4O None

Transportation Technology

11 Transportation Technology College TTJ3C None

11 Transportation Technology:
Vehicle Ownership

Open TTJ3O None

12 Transportation Technology College TTJ4C Grade 11
Transportation

Technology, College

12 Transportation Technology:
Vehicle Maintenance

Workplace TTJ4E None
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Exploring Technologies /
Exploring Hairstyling and

Aesthetics
TIJ1O / TXJ1O

Grade 9, Open

Hairstyling and
Aesthetics

TXJ2O

Grade 10, Open

Hairstyling and
Aesthetics

TXJ3E

Grade 11, Workplace

Hairstyling and
Aesthetics

TXJ4E

Grade 12, Workplace

Hairstyling and Aesthetics

Exploring Technologies /
Exploring Construction

Technology
TIJ1O / TCJ1O

Grade 9, Open

Construction
Technology

TCJ2O

Grade 10, Open

Construction Engineering
Technology

TCJ3C

Grade 11, College

Construction
Technology

TCJ3E

Grade 11, Workplace

Construction
Technology

TCJ4E

Grade 12, Workplace

Construction Engineering
Technology

TCJ4C

Grade 12, College

Custom
Woodworking

TWJ3E

Grade 11, Workplace

Custom
Woodworking

TWJ4E

Grade 12, Workplace

Construction Technology

Exploring Technologies /
Exploring Green Industries

TIJ1O / THJ1O

Grade 9, Open

Green
Industries

THJ2O

Grade 10, Open

Green Industries
THJ3M

Grade 11, University/College

Green Industries
THJ4M

Grade 12, University/College

Green Industries
THJ3E

Grade 11, Workplace

Green Industries
THJ4E

Grade 12, Workplace

Green Industries

Exploring Technologies /
Exploring Communications

Technology
TIJ1O / TGJ1O

Grade 9, Open

Communications
Technology

TGJ2O

Grade 10, Open

Communications
Technology

TGJ3M

Grade 11, University/College

Communications
Technology:

Broadcast and Print
Production

TGJ3O

Grade 11, Open

Communications
Technology:

Digital Imagery and
Web Design

TGJ4O

Grade 12, Open

Communications
Technology

TGJ4M

Grade 12, University/College

Communications Technology

Exploring Technologies /
Exploring Computer

Technology
TIJ1O / TEJ1O

Grade 9, Open

Computer
Technology

TEJ2O

Grade 10, Open

Computer Engineering
Technology

TEJ3M

Grade 11, University/College

Computer
Technology

TEJ3E

Grade 11, Workplace

Computer
Technology

TEJ4E

Grade 12, Workplace

Computer Engineering
Technology

TEJ4M

Grade 12, University/College

Computer Technology

Prerequisite Charts for Technological Education, Grades 9–12

These charts map out all the courses in the discipline and show the links between courses and the possi-
ble prerequisites for them. They do not attempt to depict all possible movements from course to course.

(continued)
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Exploring Technologies /  
Exploring Health Care

TIJ1O / TPJ1O

Grade 9, Open

Health Care
TPJ2O

Grade 10, Open

Health Care
TPJ3M

Grade 11, University/College

Health Care
TPJ3C

Grade 11, College

Health Care
TPJ4C

Grade 12, College

Health Care
TPJ4M

Grade 12, University/College

Health Care:
Support Services

TPJ4E

Grade 12, Workplace

Child Development and
Gerontology

TOJ4C

Grade 12, College

Health Care

Exploring Technologies /  
Exploring Technological 

Design
TIJ1O / TDJ1O

Grade 9, Open

Technological 
Design
TDJ2O

Grade 10, Open

Technological Design
TDJ3M

Grade 11, University/College

Technological Design and 
the Environment

TDJ3O

Grade 11, Open

Technological Design in 
the Twenty-first Century

TDJ4O

Grade 12, Open

Technological Design
TDJ4M

Grade 12, University/College

Technological Design

Exploring Technologies /  
Exploring Transportation 

Technology
TIJ1O / TTJ1O

Grade 9, Open

Transportation 
Technology

TTJ2O

Grade 10, Open

Transportation 
Technology

TTJ3C

Grade 11, College

Transportation Technology: 
Vehicle Ownership

TTJ3O

Grade 11, Open

Transportation Technology: 
Vehicle Maintenance

TTJ4E

Grade 12, Workplace

Transportation 
Technology

TTJ4C

Grade 12, College

Transportation Technology

Exploring Technologies /  
Exploring Hospitality and 

Tourism
TIJ1O / TFJ1O

Grade 9, Open

Hospitality and Tourism
TFJ2O

Grade 10, Open

Hospitality and Tourism
TFJ3C

Grade 11, College

Hospitality and Tourism
TFJ3E

Grade 11, Workplace

Hospitality and Tourism
TFJ4E

Grade 12, Workplace

Hospitality and Tourism
TFJ4C

Grade 12, College

Hospitality and Tourism

Exploring Technologies /  
Exploring Manufacturing 

Technology
TIJ1O / TMJ1O

Grade 9, Open

Manufacturing 
Technology

TMJ2O

Grade 10, Open

Manufacturing 
Engineering Technology

TMJ3M

Grade 11, University/College

Manufacturing 
Engineering Technology

TMJ4M

Grade 12, University/College

Manufacturing 
Technology

TMJ3C

Grade 11, College

Manufacturing 
Technology

TMJ4C

Grade 12, College

Manufacturing 
Technology

TMJ3E

Grade 11, Workplace

Manufacturing 
Technology

TMJ4E

Grade 12, Workplace

Manufacturing Technology

Prerequisite Charts for Technological Education, Grades 9–12 (continued)
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Options for Course Delivery in Grades 11 and 12

Emphasis Courses 

In Grades 11 and 12, a destination-related3 broad-based technology course may be devel-
oped to emphasize a particular area of the subject (that is, an area related to a particular
sector or particular occupations connected with the subject). For example, a workplace
preparation course in computer technology could emphasize computer repair, or a uni-
versity/college preparation course in technological design could be developed to empha-
size apparel and textile design. However, an emphasis course must not entirely exclude
other areas of the subject that relate to different sectors or occupations. 

The topics and applications that must be addressed in an emphasis course are evident
from the course description and the expectations and examples provided for the broad-
based course outlined in this document. For example, it is expected that students taking 
a one-credit (110-hour) Grade 11 university/college preparation course in green industries
with an emphasis on forestry will nevertheless explore all areas of the green industries,
including agribusiness, horticulture management and science, and landscaping architec-
ture,4 and that the course will be delivered according to the philosophy of broad-based
technological education outlined in this document (see p. 7). (Teachers will notice that the
examples that accompany many of the specific expectations in courses outlined in this
document are designed to illustrate the expectation from the perspective of several possible
emphasis areas.) 

Regardless of the area emphasized in a course, students must be given the opportunity to
achieve all of the expectations of the course outlined in this document.

The emphasis courses that may be developed in each technological education subject can
be identified, along with the course codes that must be assigned to them, from the list of
Common Course Codes on the Ministry of Education’s website (at www.edu.gov.on.ca).
In school calendars, the course description for the emphasis course may be created by
adding an additional sentence to the course description provided in this document. 

A student may take, and earn credit for the successful completion of, more than one
course in any given technological education subject in Grade 11 and/or Grade 12. For
example, a student may take two Grade 11 university/college preparation health care
courses, one emphasizing dental services and another focusing on pharmacy services
(these emphasis areas are specified on the ministry website). Similarly, a student might
take the regular broad-based Grade 12 workplace preparation course in hospitality and
tourism (as outlined in this document), as well as another Grade 12 hospitality and
tourism workplace preparation course, developed on the basis of the same set of expecta-
tions but emphasizing baking.

Multiple-Credit Courses 

A destination-related5 broad-based technology course in Grade 11 or 12 may be planned
for up to 330 hours of scheduled instructional time (for which the student may earn a
maximum of three credits) if the course is part of a Specialist High Skills Major program
or school–work transition program, if it leads to an apprenticeship or certification pro-
gram, or if it supports an articulation agreement for advanced standing or preferred

3. In Grades 11 and 12, open courses may not be offered as emphasis courses.
4. If the course is developed as a multiple-credit course, the first 110 hours of the course must be delivered in this 
way, addressing all areas within the subject. The remaining instructional time may be dedicated to the specified 
area of emphasis.
5. In Grades 11 and 12, open courses may not be offered as multiple-credit courses.
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entrance into a specialized program. The additional instructional time allows for the practice
and refinement of skills needed to raise the quality of the student’s performance to the
level required for entry into a subsequent program or the workplace. The skills students
develop in multiple-credit courses should reflect current industry practices and standards.

Instructional time may be increased by increments of 55 hours. For each additional 55
hours, students earn an additional half-credit, to a maximum of three credits. The number
of additional credits and the nature of the knowledge and skills to be practised and refined
during the additional instructional time must be established before the start of the course.

Any destination-related course, including emphasis courses, may be delivered as a multiple-
credit course. 

Half-Credit Courses 
The courses outlined in the technological education curriculum documents are designed
as full-credit courses. However, with the exception of the Grade 12 university/college prepa-
ration courses, they may also be delivered as half-credit courses. 

Half-credit courses, which require a minimum of fifty-five hours of scheduled instructional
time, must adhere to the following conditions: 

The two half-credit courses created from a full course must together contain all 
of the expectations of the full course. The expectations for each half-credit course
must be drawn from all strands of the full course and must be divided in a manner
that best enables students to achieve the required knowledge and skills in the 
allotted time. 

A course that is a prerequisite for another course in the secondary curriculum may
be offered as two half-credit courses, but students must successfully complete both
parts of the course to fulfil the prerequisite. (Students are not required to complete
both parts unless the course is a prerequisite for another course they wish to take.) 

The title of each half-credit course must include the designation Part 1 or Part 2. A
half credit (0.5) will be recorded in the credit-value column of both the report card
and the Ontario Student Transcript. 

Boards will ensure that all half-credit courses comply with the conditions described above,
and will report all half-credit courses to the ministry annually in the School October Report. 

CURRICULUM EXPECTATIONS 
The expectations identified for each course describe the knowledge and skills that students
are expected to develop and demonstrate in their class work, on tests, and in various other
activities on which their achievement is assessed and evaluated. 

Two sets of expectations are listed for each strand, or broad curriculum area, of each
course. (The strands are numbered A, B, C, D, and, in some courses, E.)

The overall expectations describe in general terms the knowledge and skills that 
students are expected to demonstrate by the end of each course. 

The specific expectations describe the expected knowledge and skills in greater
detail. The specific expectations are grouped under numbered subheadings, each of
which indicates the strand and the overall expectation to which the subgrouping of
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specific expectations corresponds (e.g., “B2” indicates that the group relates to over-
all expectation 2 in strand B). The subheadings may serve as a guide for teachers as
they plan learning activities for their students. 

The organization of expectations into strands and subgroupings is not meant to imply
that the expectations in any one strand or group are achieved independently of the expec-
tations in the other strands or groups. The strands and subgroupings are used merely to
help teachers focus on particular aspects of knowledge and skills as they develop various
learning activities for their students. The concepts, content, and skills identified in the dif-
ferent strands of each course should, wherever appropriate, be integrated in instruction
throughout the course.

Many of the specific expectations are accompanied by examples, which are given in
parentheses and italicized. These examples are meant to illustrate the kind of knowledge
or skill, the specific area of learning, the depth of learning, and/or the level of complexity
that the expectation entails. In addition, the examples provided within a broad-based
technological education course may collectively reflect the range of areas represented
within a given subject (e.g., a construction technology course may include examples 
that are applicable to plumbing, electrical/network cabling, masonry, heating and cooling,
and carpentry). 

The examples are intended as a guide for teachers rather than as an exhaustive or manda-
tory list. Teachers can choose to use the examples that are appropriate for their class-
rooms or they may develop their own approaches that reflect a similar level of complexi-
ty. Whatever the specific ways in which the requirements outlined in the expectations are
implemented in the classroom, they must, wherever possible, be inclusive and reflect the
diversity of the student population and the population of the province. 

STRANDS IN THE TECHNOLOGICAL EDUCATION CURRICULUM 
The overall and specific expectations for each course in the technological education cur-
riculum are typically organized in four distinct but related strands. As students move up
through the grades, the expectations within these strands will increase in complexity and
depth. These strands are as follows:

Fundamentals: Students develop foundational knowledge and skills related to the design
and fabrication of products or the provision of services in the particular broad-based tech-
nological subject area.

Skills: Students develop the technological skills required for responding to a variety of
practical challenges.

Technology, the Environment, and Society: Students develop an understanding of the
interrelationship between the technology or industry sector and the environment, and
between the technology and various aspects of society. (In subject areas that relate to 
services, this strand is entitled Industry Practices, the Environment, and Society.)

Professional Practice and Career Opportunities: Students develop an understanding 
of health and safety standards in the industry, professional concerns and issues, and the
Essential Skills and work habits valued in the sector, and explore career opportunities 
and the education and training required for them.



T
H

E
 O

N
TA

R
IO

 C
U

R
R

IC
U

LU
M

,G
R

A
D

E
S

 1
1

 A
N

D
 1

2
|

Te
ch

n
o

lo
g

ic
al

 E
d

u
ca

ti
o

n

20

Technological education courses are typically
organized into four strands, numbered A, B, C,
and D. 

The overall expectations describe in general terms the knowl-
edge and skills students are expected to demonstrate by the
end of each course. Two or more overall expectations are pro-
vided for each strand in every course. The numbering of over-
all expectations indicates the strand to which they belong (e.g.,
B1–B4 are the overall expectations for strand B).

The examples help to clarify the requirement specified 
in the expectation and to suggest its intended depth and
level of complexity. The examples are illustrations only,
not requirements. They appear in parentheses and are 
set in italics.

A numbered subheading
identifies each group of
specific expectations and
relates to one particular
overall expectation (e.g.,
“B1. Design and Planning
Process” relates to overall
expectation B1).

The specific expectations
describe the expected
knowledge and skills in
greater detail. The expec-
tation number identifies
the strand to which the
expectation belongs and
the overall expectation to
which it relates (e.g.,
B1.1, B1.2, B1.3, and so

on, relate to the first 
overall expectation in
strand B).
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PROBLEM SOLVING IN TECHNOLOGICAL EDUCATION
An approach to learning that emphasizes problem solving is the best way to prepare stu-
dents for the challenges they will face in the world beyond school. In the workplace, proj-
ects or tasks may not always be clearly defined or have prescribed solutions. Students who
have a strong background in problem solving will be more confident and better equipped
to address new challenges in a variety of contexts.

Learning through problem solving will help students appreciate that all challenges –
whether large or small, complex or simple – are most effectively resolved when
approached systematically, using a simple method or a more comprehensive process,
depending on the nature of the problem. 

The range of challenges students encounter in technological education is wide and var-
ied. At one end are simple problems for which there is likely to be only one solution – 
for example, substituting a part to fix an obvious fault. At the other end are complex
challenges – for example, devising a solution to an identified human need – for which
there could be various different solutions and which call for a detailed process that may
involve consultations with stakeholders to clearly define the problem and determine cri-
teria for its solution, and the design and testing of several potential solutions. In many
cases, the nature of the problem, and the problem-solving process required to solve it,
fall somewhere between these two extremes.

Technological education teachers can guide students through problem solving by helping
them understand the nature and scope of a problem and the type of approach or method
best suited to address it. They can also remind students that there is often more than one
solution, give them the freedom to explore ideas, and encourage them to retrace steps and
persist in their efforts when they encounter obstacles.

Problem-Solving Methods and Approaches
Problem-solving processes share at least some of a number of systematic steps – for
example, identifying the problem, analysing the situation, considering possible solutions,
selecting the best solution, testing and evaluating the effectiveness of the solution, and
reviewing or repeating steps as necessary to improve the solution. Among the various
problem-solving methods and approaches that may be employed to address the range 
of problems students will encounter in technological education are those listed below.
This list is not comprehensive, and may be supplemented by various other methods in
the classroom. 

Parts Substitution 

Perhaps the most basic of all the problem-solving methods, “parts substitution” simply
requires that parts be substituted until the problem is solved. Although it is not the most
scientific method of problem solving, there may be no other alternative if tests do not
indicate what could be causing the problem.

Diagnostics

An example of a diagnostic problem-solving method is troubleshooting an engine fault in
an automobile. After identifying the general problem, the technician would run tests to
pinpoint the fault. The test results would be used either as a guide for further testing or
for replacement of a part, which would also need to be tested. This process continues
until the solution is found and the car is running properly.
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Reverse Engineering

Reverse engineering is the process of discovering the technological principles underlying
the design of a device by taking the device apart, or carefully tracing its workings or its
circuitry. It is useful when students are attempting to build something for which they
have no formal drawings or schematics.

Divide and Conquer

“Divide and conquer” is the technique of breaking down a problem into subproblems,
then breaking the subproblems down even further until each of them is simple enough to
be solved. Divide and conquer may be applied to allow groups of students to tackle sub-
problems of a larger problem, or when a problem is so large that its solution cannot be
visualized without breaking it down into smaller components.

Extreme Cases

Considering “extreme cases” – envisioning the problem in a greatly exaggerated or greatly
simplified form, or testing using an extreme condition – can often help to pinpoint a prob-
lem. An example of the extreme-case method is purposely inputting an extremely high
number to test a computer program.

Trial and Error

The trial-and-error method involves trying different approaches until a solution is found.
It is often used as a last resort when other methods have been exhausted.

The Design Process

In many technological fields, open-ended problem-solving processes that involve the full
planning and development of products or services to meet identified needs are often
referred to as the “design process”. A design process involves a sequence of steps, such as
the following:

Analyse the context and background, and clearly define the problem or challenge.

Conduct research to determine design criteria, financial or other constraints, and
availability of materials.

Generate ideas for potential solutions, using processes such as brainstorming and
sketching.

Choose the best solution.

Build a prototype or model.

Test and evaluate the solution.

Repeat steps as necessary to modify the design or correct faults.

Reflect and report on the process.



Although processes such as this involve a framework of sequential steps, they are typically
iterative processes that may require a retracing of steps, diversions to solve specific prob-
lems along the way, or even a return to the start of the process if it becomes clear that the
situation needs to be clarified and the problem redefined. Problem solvers soon discover
that the process calls for an open mind, the freedom to be creative, and a great deal of
patience and persistence.
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Steps in the Design Process

23



BASIC CONSIDERATIONS 
The primary purpose of assessment and evaluation is to improve student learning.
Information gathered through assessment helps teachers to determine students’
strengths and weaknesses in their achievement of the curriculum expectations in each
course. This information also serves to guide teachers in adapting curriculum and
instructional approaches to students’ needs and in assessing the overall effectiveness 
of programs and classroom practices. 

Assessment is the process of gathering information from a variety of sources (including
assignments, day-to-day observations, conversations or conferences, demonstrations,
projects, performances, and tests) that accurately reflects how well a student is achieving
the curriculum expectations in a course. As part of assessment, teachers provide students
with descriptive feedback that guides their efforts towards improvement. Evaluation
refers to the process of judging the quality of student work on the basis of established 
criteria, and assigning a value to represent that quality. 

Assessment and evaluation will be based on the provincial curriculum expectations and
the achievement levels outlined in this document. 

In order to ensure that assessment and evaluation are valid and reliable, and that they
lead to the improvement of student learning, teachers must use assessment and evalua-
tion strategies that: 

address both what students learn and how well they learn; 

are based both on the categories of knowledge and skills and on the achievement
level descriptions given in the achievement chart on pages 28–29; 

are varied in nature, administered over a period of time, and designed to provide
opportunities for students to demonstrate the full range of their learning; 

are appropriate for the learning activities used, the purposes of instruction, and the
needs and experiences of the students; 

ASSESSMENT 
AND EVALUATION 
OF STUDENT 
ACHIEVEMENT
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are fair to all students; 

accommodate the needs of students with special education needs, consistent with
the strategies outlined in their Individual Education Plan; 

accommodate the needs of students who are learning the language of instruction
(English or French);

ensure that each student is given clear directions for improvement; 

promote students’ ability to assess their own learning and to set specific goals; 

include the use of samples of students’ work that provide evidence of their 
achievement; 

are communicated clearly to students and parents at the beginning of the course or
the school term and at other appropriate points throughout the school year. 

Evaluation of Achievement of Overall Expectations
All curriculum expectations must be accounted for in instruction, but evaluation focuses
on students’ achievement of the overall expectations. A student’s achievement of the over-
all expectations is evaluated on the basis of his or her achievement of related specific
expectations. The overall expectations are broad in nature, and the specific expectations
define the particular content or scope of the knowledge and skills referred to in the overall
expectations. Teachers will use their professional judgement to determine which specific
expectations should be used to evaluate achievement of the overall expectations, and
which ones will be covered in instruction and assessment (e.g., through direct observation)
but not necessarily evaluated. 

Levels of Achievement
The characteristics given in the achievement chart (pp. 28–29) for level 3 represent the
“provincial standard” for achievement of the expectations in a course. A complete picture
of overall achievement at level 3 in a course in technological education can be constructed
by reading from top to bottom in the shaded column of the achievement chart, headed
“70–79% (Level 3)”. Parents of students achieving at level 3 can be confident that their
children will be prepared for work in subsequent courses. 

Level 1 identifies achievement that falls much below the provincial standard, while still
reflecting a passing grade. Level 2 identifies achievement that approaches the standard.
Level 4 identifies achievement that surpasses the standard. It should be noted that
achievement at level 4 does not mean that the student has achieved expectations beyond
those specified for a particular course. It indicates that the student has achieved all or
almost all of the expectations for that course, and that he or she demonstrates the ability
to use the specified knowledge and skills in more sophisticated ways than a student
achieving at level 3.

A
S

S
E

S
S

M
E

N
T

 A
N

D
 E

V
A

LU
A

T
IO

N
 O

F
 S

T
U

D
E

N
T

 A
C

H
IE

V
E

M
E

N
T



T
H

E
 O

N
TA

R
IO

 C
U

R
R

IC
U

LU
M

,G
R

A
D

E
S

 1
1

 A
N

D
 1

2
|

Te
ch

n
o

lo
g

ic
al

 E
d

u
ca

ti
o

n

26

THE ACHIEVEMENT CHART FOR TECHNOLOGICAL EDUCATION
The achievement chart that follows identifies four categories of knowledge and skills in
technological education. The achievement chart is a standard province-wide guide to be
used by teachers. It enables teachers to make judgements about student work that are
based on clear performance standards and on a body of evidence collected over time. 

The purpose of the achievement chart is to: 

provide a common framework that encompasses all curriculum expectations for 
all courses outlined in this document; 

guide the development of high-quality assessment tasks and tools (including
rubrics); 

help teachers to plan instruction for learning; 

assist teachers in providing meaningful feedback to students; 

provide various categories and criteria with which to assess and evaluate 
students’ learning. 

Categories of Knowledge and Skills 
The categories, defined by clear criteria, represent four broad areas of knowledge and
skills within which the subject expectations for any given course are organized. The four
categories should be considered as interrelated, reflecting the wholeness and intercon-
nectedness of learning. 

The categories of knowledge and skills are described as follows: 

Knowledge and Understanding. Subject-specific content acquired in each course (knowl-
edge), and the comprehension of its meaning and significance (understanding).

Thinking. The use of critical and creative thinking skills and/or processes, as follows:

planning skills (e.g., identifying the problem, selecting strategies and resources,
scheduling) 

processing skills (e.g., analysing and interpreting information, reasoning, generat-
ing and evaluating solutions, forming conclusions) 

critical/creative thinking processes (e.g., problem-solving, design, and decision-
making processes) 

Communication. The conveying of meaning through various forms, as follows:

oral (e.g., role play, discussion, presentation)

written (e.g., design briefs, work orders, technical reports)

visual (e.g., technical drawings, flow charts, graphics)

Application. The use of knowledge and skills to make connections within and between
various contexts.

Teachers will ensure that student work is assessed and/or evaluated in a balanced man-
ner with respect to the four categories, and that achievement of particular expectations is
considered within the appropriate categories. 
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Criteria 
Within each category in the achievement chart, criteria are provided that are subsets of
the knowledge and skills that define each category. For example, in Knowledge and
Understanding, the criteria are “knowledge of content (e.g., facts, equipment, terminol-
ogy, materials)” and “understanding of content (e.g., procedures, technological concepts,
processes, industry standards)”. The criteria identify the aspects of student performance
that are assessed and/or evaluated, and serve as guides to what to look for. 

Descriptors 
A “descriptor” indicates the characteristic of the student’s performance, with respect to 
a particular criterion, on which assessment or evaluation is focused. In the achievement
chart, effectiveness is the descriptor used for each criterion in the Thinking, Communication,
and Application categories. What constitutes effectiveness in any given performance task
will vary with the particular criterion being considered. Assessment of effectiveness may
therefore focus on a quality such as appropriateness, clarity, accuracy, precision, logic, rel-
evance, significance, fluency, flexibility, depth, or breadth, as appropriate for the particu-
lar criterion. For example, in the Thinking category, assessment of effectiveness might
focus on the degree of relevance or depth apparent in an analysis; in the Communication
category, on clarity of expression or logical organization of information and ideas; or in
the Application category, on appropriateness or breadth in the making of connections.
Similarly, in the Knowledge and Understanding category, assessment of knowledge might
focus on accuracy, and assessment of understanding might focus on the depth of an
explanation. Descriptors help teachers to focus their assessment and evaluation on specif-
ic knowledge and skills for each category and criterion, and help students to better
understand exactly what is being assessed and evaluated. 

Qualifiers 
A specific “qualifier” is used to define each of the four levels of achievement – that is, 
limited for level 1, some for level 2, considerable for level 3, and a high degree or thorough
for level 4. A qualifier is used along with a descriptor to produce a description of per-
formance at a particular level. For example, the description of a student’s performance at
level 3 with respect to the first criterion in the Thinking category would be: “the student
uses planning skills with considerable effectiveness”. 

The descriptions of the levels of achievement given in the chart should be used to identify
the level at which the student has achieved the expectations. In all of their courses, stu-
dents should be given numerous and varied opportunities to demonstrate the full extent
of their achievement of the curriculum expectations across all four categories of knowl-
edge and skills. 
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Knowledge and Understanding – Subject-specific content acquired in each course (knowledge), and
the comprehension of its meaning and significance (understanding)

The student:

Knowledge of content 
(e.g., facts, equipment, termi-
nology, materials)

demonstrates
limited knowl-
edge of content

demonstrates
some knowledge
of content

demonstrates
considerable
knowledge of
content

demonstrates
thorough knowl-
edge of content

Understanding of content 
(e.g.,procedures,technological
concepts,processes, industry
standards)

demonstrates
limited under-
standing of 
content

demonstrates
some under-
standing of 
content

demonstrates
considerable
understanding 
of content

demonstrates
thorough under-
standing of 
content

Thinking  – The use of critical and creative thinking skills and/or processes

The student:

Use of planning skills 
(e.g., identifying the problem,
selecting strategies and
resources, scheduling)

uses planning
skills with limited
effectiveness

uses planning
skills with some
effectiveness

uses planning
skills with 
considerable
effectiveness

uses planning
skills with a 
high degree of
effectiveness

Use of processing skills 
(e.g., analysing and interpret-
ing information, reasoning,
generating and evaluating
solutions, forming conclu-
sions)

uses processing
skills with limited
effectiveness

uses processing
skills with some
effectiveness

uses processing
skills with 
considerable
effectiveness

uses processing
skills with a 
high degree of
effectiveness

Use of critical/creative
thinking processes 
(e.g., problem-solving, design,
and decision-making
processes)

uses critical/
creative thinking
processes 
with limited
effectiveness

uses critical/
creative thinking
processes 
with some 
effectiveness

uses critical/
creative thinking
processes with
considerable
effectiveness

uses critical/
creative thinking
processes with a
high degree of
effectiveness

Categories
50–59%
(Level 1)

60–69%
(Level 2)

70–79%
(Level 3)

80–100%
(Level 4)

ACHIEVEMENT CHART: TECHNOLOGICAL EDUCATION, GRADES 9 –12
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Communication – The conveying of meaning through various forms

The student:

Expression and 
organization of ideas 
and information (e.g., clear
expression, logical organi-
zation) in oral, visual, and
written forms

expresses and
organizes ideas
and information
with limited 
effectiveness

expresses and
organizes ideas
and information
with some 
effectiveness

expresses and
organizes ideas
and information
with considerable
effectiveness

expresses and
organizes ideas
and information
with a high
degree of 
effectiveness

Communication for 
different audiences 
in oral, visual, and written
forms

communicates for
different audiences
and purposes
with limited 
effectiveness

communicates for
different audiences
and purposes
with some 
effectiveness

communicates for
different audiences
and purposes
with considerable
effectiveness

communicates for
different audiences
and purposes
with a high
degree of 
effectiveness

Use of conventions (e.g.,
standards/symbols, units of
measurement, acronyms),
vocabulary, and terminol-
ogy of the discipline in
oral, visual, and written
forms

uses conventions,
vocabulary, and
terminology of
the discipline
with limited 
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline
with some 
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline
with considerable
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline with
a high degree of
effectiveness

Application – The use of knowledge and skills to make connections within and between various contexts

The student:

Application of knowledge
and skills (e.g.,concepts,
processes,use of equipment
and technology) in familiar
contexts

applies knowledge
and skills in familiar
contexts with lim-
ited effectiveness

applies knowledge
and skills in familiar
contexts with some
effectiveness

applies knowledge
and skills in familiar
contexts with
considerable
effectiveness

applies knowledge
and skills in familiar
contexts with a
high degree of
effectiveness

Transfer of knowledge
and skills (e.g., concepts,
processes, use of equipment
and technology) to new
contexts

transfers knowl-
edge and skills 
to new contexts
with limited 
effectiveness

transfers knowl-
edge and skills 
to new contexts
with some 
effectiveness

transfers knowl-
edge and skills 
to new contexts
with considerable
effectiveness

transfers knowl-
edge and skills 
to new contexts
with a high degree
of effectiveness

Making connections
within and between vari-
ous contexts (e.g., between
disciplines; between tech-
nology, the environment,
and society; between school
and future opportunities)

makes connections
within and between
various contexts
with limited 
effectiveness

makes connections
within and between
various contexts
with some 
effectiveness

makes connections
within and between
various contexts
with considerable
effectiveness

makes connections
within and between
various contexts
with a high degree
of effectiveness

Categories
50–59%
(Level 1)

60–69%
(Level 2)

70–79%
(Level 3)

80–100%
(Level 4)

Note: A student whose achievement is below 50% at the end of a course will not obtain a credit for the course. 
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EVALUATION AND REPORTING OF STUDENT ACHIEVEMENT 
Student achievement must be communicated formally to students and parents by means
of the Provincial Report Card, Grades 9–12. The report card provides a record of the stu-
dent’s achievement of the curriculum expectations in every course, at particular points in
the school year or semester, in the form of a percentage grade. The percentage grade rep-
resents the quality of the student’s overall achievement of the expectations for the course
and reflects the corresponding level of achievement as described in the achievement chart
for the discipline. 

A final grade is recorded for every course, and a credit is granted and recorded for every
course in which the student’s grade is 50% or higher. The final grade for each course in
Grades 9 to 12 will be determined as follows: 

Seventy per cent of the grade will be based on evaluations conducted throughout
the course. This portion of the grade should reflect the student’s most consistent
level of achievement throughout the course, although special consideration should
be given to more recent evidence of achievement. 

Thirty per cent of the grade will be based on a final evaluation in the form of an
examination, performance, essay, and/or other method of evaluation suitable to 
the course content and administered towards the end of the course. 

REPORTING ON DEMONSTRATED LEARNING SKILLS 
The report card provides a record of the learning skills demonstrated by the student 
in every course, in the following five categories: Works Independently, Teamwork,
Organization, Work Habits, and Initiative. The learning skills are evaluated using a four-
point scale (E–Excellent, G–Good, S–Satisfactory, N–Needs Improvement). The separate
evaluation and reporting of the learning skills in these five areas reflect their critical role in
students’ achievement of the curriculum expectations. To the extent possible, the evalua-
tion of learning skills, apart from any that may be included as part of a curriculum expec-
tation in a course, should not be considered in the determination of percentage grades.



Teachers who are planning a program in technological education must take into account
considerations in a number of important areas, including those discussed below. 

INSTRUCTIONAL APPROACHES 
Technological education involves knowing and doing, and teaching and learning approach-
es should address both areas. Teachers should use projects as a major means of achieving
course expectations, and students should be provided with a combination of information
and experiences that will prepare them to make informed choices about the use of various
technologies, to use technology wisely and well, and to solve technological problems. 

Students learn best when they are engaged in learning in a variety of ways. Technological
education courses lend themselves to a wide range of approaches in that they require stu-
dents to discuss issues, solve problems, plan solutions, participate in development of
solutions, conduct research, think critically, and work cooperatively. When students are
engaged in active and experiential learning strategies, they tend to retain knowledge for
longer periods and to develop, acquire, and integrate key skills more completely. 

Programs in technological education should involve an open, collaborative, activity-based
approach to teaching that accommodates students’ interests, aspirations, and learning
styles. Activities should be designed to include both individual and team approaches, as
technological projects in the workplace often require individuals to work collaboratively
while undertaking a variety of roles and tasks. Students should be given opportunities to
work both independently and with teacher direction, and to learn through the study of
examples followed by practice. There is no single correct way to teach or to learn, and the
strategies used in the classroom should vary according to the curriculum expectations
and the needs of the students. Problem solving and/or the design process should be an
integral part of all broad-based technological education. Teachers should work collabora-
tively with colleagues to plan and deliver the technological education curriculum.
Individual teachers can contribute their expertise in particular areas of technology to
ensure the successful implementation of the curriculum.

SOME 
CONSIDERATIONS FOR
PROGRAM PLANNING
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Some of the teaching and learning strategies that are suitable to material taught in techno-
logical education employ scaffolding. Scaffolding is an instructional approach that involves
breaking down tasks so that students can concentrate on specific, manageable objectives
and gradually build understanding and skill, with the aid of modelling by the teacher and
ample opportunity for practice. Scaffolding provides students with a supportive structure
within which to learn. 

Some of the concepts taught in technological education involve abstract thinking, which
can be difficult for many students. Role playing is an approach teachers can employ to
help students internalize new concepts. Learning processes that include opportunities for
physical activity by students can lead to better understanding and longer retention of
concepts. The use of kinesthetic learning can be an effective way to adapt technological
education to the varied learning styles that students may demonstrate. 

When students work collaboratively they often accomplish more than when they work
individually. Group activities, when used in a structured way, can enhance learning and
foster positive attitudes. When working in a team, each student should have a specific
role and be actively involved in the task. It is important to give students opportunities to
take on different roles, from one project to another or in the course of a large project. 

Students’ attitudes towards technological education can have a significant effect on their
achievement of expectations. Teaching methods and learning activities that encourage
students to recognize the value and relevance of what they are learning for work and
their lives beyond school will go a long way towards motivating students to work and
learn effectively.

The study of current events related to technologies in various industries, including
emerging technologies, should inform the technological education curriculum, enhancing
both the relevance and the immediacy of the program. Discussion of current events relat-
ed to various technologies and inclusion of these topics in daily lessons will stimulate stu-
dents’ interest and curiosity and also help them connect what they are learning in class
with real-world events or situations. The study of events in industry sectors and techno-
logical developments in the world needs to be thought of not as a separate topic removed
from the program but as an effective instructional strategy for implementing many of the
expectations found in the curriculum. 

HEALTH AND SAFETY IN TECHNOLOGICAL EDUCATION
Health and safety is of paramount importance in technological education. In every
course, students must be made aware that health and safety is everyone’s responsibility –
at home, at school, and in the workplace. Before using any piece of equipment or any
tool, students must be able to demonstrate knowledge of how the equipment or tool
works and of the procedures they must follow to ensure its safe use. Personal protective
gear must be worn as required.
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Classroom practice and all aspects of the learning environment must comply with relevant
municipal, provincial, or federal health and safety legislation, including the following:

the Ontario Workplace Safety and Insurance Act

the Workplace Hazardous Materials Information System (WHMIS)

the Food and Drugs Act

the Ontario Health Protection and Promotion Act

the Ontario Building Code

the Occupational Health and Safety Act

local by-laws

Teachers should make use of all available and relevant resources to make students suffi-
ciently aware of the importance of health and safety. These resources include:

Live Safe! Work Smart! – website and related resources

Passport to Safety – website and related resources

Workplace Safety and Insurance Board (WSIB)

Industrial Accident Prevention Association (IAPA)

Ontario Ministry of Labour (MOL)

Canadian Centre for Occupational Health and Safety (CCOHS)

appropriate Safe Workplace Associations (SWAs) and clinics, such as the
Construction Safety Association of Ontario (CSAO), the Ontario Service Safety
Alliance (OSSA), the Transportation Health and Safety Association of Ontario
(THSAO), the Electrical & Utilities Safety Association (E&USA), the Workers
Health & Safety Centre (WHSC), and the Occupational Health Clinics for Ontario
Workers (OHCOW)

Teachers are responsible for ensuring the safety of students during technology lab, shop,
and classroom activities. Health and safety issues must also be addressed when learning
involves cooperative education and other workplace experiences (see p. 43). Teachers
need to encourage and motivate students to assume responsibility for their own safety
and the safety of others, and they must help students develop the knowledge and skills
needed for safe participation in all technology-related activities. For these reasons, teach-
ers must model safe practices at all times and communicate safety expectations to stu-
dents in accordance with school board policies and procedures, Ministry of Education
policies, and Ministry of Labour regulations.

THE ONTARIO SKILLS PASSPORT AND ESSENTIAL SKILLS 
Teachers planning programs in technological education need to be aware of the purpose
and benefits of the Ontario Skills Passport (OSP). The OSP is a bilingual web-based
resource that enhances the relevance of classroom learning for students and strengthens
school–work connections. The OSP provides clear descriptions of Essential Skills such as
Reading Text, Writing, Computer Use, Measurement and Calculation, and Problem
Solving and includes an extensive database of occupation-specific workplace tasks that
illustrate how workers use these skills on the job. The Essential Skills are transferable, in 
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that they are used in virtually all occupations. The OSP also includes descriptions of
important work habits, such as working safely, being reliable, and providing excellent
customer service. The OSP is designed to help employers assess and record students’
demonstration of these skills and work habits during their cooperative education place-
ments. Students can use the OSP to assess, practise, and build their Essential Skills and
work habits and transfer them to a job or further education or training. 

The skills described in the OSP are the Essential Skills that the Government of Canada
and other national and international agencies have identified and validated, through
extensive research, as the skills needed for work, learning, and life. These Essential Skills
provide the foundation for learning all other skills and enable people to evolve with their
jobs and adapt to workplace change. For further information on the OSP and the
Essential Skills, visit http://skills.edu.gov.on.ca.

THE ROLE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY IN 

TECHNOLOGICAL EDUCATION 
Information and communications technologies (ICT) provide a range of tools that can
significantly extend and enrich teachers’ instructional strategies and support student
learning. ICT tools include multimedia resources, databases, Internet websites, digital
cameras, and word-processing programs. Tools such as these can help students to col-
lect, organize, and sort the data they gather and to write, edit, and present reports on
their findings. Information and communications technologies can also be used to con-
nect students to other schools, at home and abroad, and to bring the global community
into the local classroom. 

Whenever appropriate, therefore, students should be encouraged to use ICT to support
and communicate their learning. For example, students working individually or in
groups can use computer technology and/or Internet websites to gain access to technical
information in Canada and around the world. Students can also use digital cameras and
projectors to design and present the results of their research to their classmates. 

Although the Internet is a powerful learning tool, there are potential risks attached to its
use. All students must be made aware of issues of Internet privacy, safety, and responsible
use, as well as of the potential for abuse of this technology, particularly when it is used to
bully or promote hatred. 

Teachers will find the various ICT tools useful in their teaching practice, both for whole-
class instruction and for the design of curriculum units that contain varied approaches to
learning to meet diverse student needs.

PLANNING TECHNOLOGICAL EDUCATION PROGRAMS FOR STUDENTS

WITH SPECIAL EDUCATION NEEDS 
Classroom teachers are the key educators of students who have special education needs.
They have a responsibility to help all students learn, and they work collaboratively 
with special education resource teachers, where appropriate, to achieve this goal. 
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Special Education Transformation: The Report of the Co-Chairs with the Recommendations of
the Working Table on Special Education, 2006 endorses a set of beliefs that should guide pro-
gram planning for students with special education needs in all disciplines. Those beliefs
are as follows: 

All students can succeed. 

Universal design6 and differentiated instruction7 are effective and interconnected
means of meeting the learning or productivity needs of any group of students. 

Successful instructional practices are founded on evidence-based research, tem-
pered by experience. 

Classroom teachers are key educators for a student’s literacy and numeracy 
development. 

Each student has his or her own unique patterns of learning. 

Classroom teachers need the support of the larger community to create a learning
environment that supports students with special education needs. 

Fairness is not sameness. 

In any given classroom, students may demonstrate a wide range of strengths and needs.
Teachers plan programs that recognize this diversity and give students performance tasks
that respect their particular abilities so that all students can derive the greatest possible
benefit from the teaching and learning process. The use of flexible groupings for instruc-
tion and the provision of ongoing assessment are important elements of programs that
accommodate a diversity of learning needs. 

In planning technological education courses for students with special education needs,
teachers should begin by examining the current achievement level of the individual stu-
dent, the strengths and learning needs of the student, and the knowledge and skills that
all students are expected to demonstrate at the end of the course, in order to determine
which of the following options is appropriate for the student: 

no accommodations8 or modified expectations; or 

accommodations only; or 

modified expectations, with the possibility of accommodations; or 

alternative expectations, which are not derived from the curriculum expectations
for a course and which constitute alternative programs and/or courses. 

If the student requires either accommodations or modified expectations, or both, the rele-
vant information, as described in the following paragraphs, must be recorded in his or
her Individual Education Plan (IEP). More detailed information about planning programs
for students with special education needs, including students who require alternative
programs and/or courses,9 can be found in The Individual Education Plan (IEP): A Resource
Guide, 2004 (referred to hereafter as the IEP Resource Guide, 2004). For a detailed discussion 

6. The goal of Universal Design for Learning (UDL) is to create a learning environment that is open and accessible to
all students, regardless of age, skills, or situation. Instruction based on principles of universal design is flexible and
supportive, can be adjusted to meet different student needs, and enables all students to access the curriculum as fully
as possible.
7. Differentiated instruction is effective instruction that shapes each student’s learning experience in response to his or
her particular learning preferences, interests, and readiness to learn.
8. “Accommodations” refers to individualized teaching and assessment strategies, human supports, and/or 
individualized equipment.
9. Alternative programs are identified on the IEP form by the term “alternative (ALT)”.
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of the ministry’s requirements for IEPs, see Individual Education Plans: Standards for
Development, Program Planning, and Implementation, 2000 (referred to hereafter as IEP
Standards, 2000). (Both documents are available at www.edu.gov.on.ca.) 

Students Requiring Accommodations Only 
Some students are able, with certain accommodations, to participate in the regular course
curriculum and to demonstrate learning independently. Accommodations allow access to
the course without any changes to the knowledge and skills the student is expected to
demonstrate. The accommodations required to facilitate the student’s learning must be
identified in his or her IEP (see IEP Standards, 2000, p. 11). A student’s IEP is likely to
reflect the same accommodations for many, or all, subjects or courses. 

Providing accommodations to students with special education needs should be the first
option considered in program planning. Instruction based on principles of universal
design and differentiated instruction focuses on the provision of accommodations to
meet the diverse needs of learners. 

There are three types of accommodations: 

Instructional accommodations are changes in teaching strategies, including styles 
of presentation, methods of organization, or use of technology and multimedia. 

Environmental accommodations are changes that the student may require in the class-
room and/or school environment, such as preferential seating or special lighting. 

Assessment accommodations are changes in assessment procedures that enable 
the student to demonstrate his or her learning, such as allowing additional time 
to complete tests or assignments or permitting oral responses to test questions 
(see page 29 of the IEP Resource Guide, 2004, for more examples). 

If a student requires “accommodations only” in technological education courses, assess-
ment and evaluation of his or her achievement will be based on the appropriate course
curriculum expectations and the achievement levels outlined in this document. The IEP
box on the student’s Provincial Report Card will not be checked, and no information on
the provision of accommodations will be included. 

Students Requiring Modified Expectations 
Some students will require modified expectations, which differ from the regular course
expectations. For most students, modified expectations will be based on the regular
course curriculum, with changes in the number and/or complexity of the expectations.
Modified expectations represent specific, realistic, observable, and measurable achieve-
ments and describe specific knowledge and/or skills that the student can demonstrate
independently, given the appropriate assessment accommodations. 

It is important to monitor, and to reflect clearly in the student’s IEP, the extent to which
expectations have been modified. As noted in Section 7.12 of the ministry’s policy docu-
ment Ontario Secondary Schools, Grades 9 to 12: Program and Diploma Requirements, 1999, 
the principal will determine whether achievement of the modified expectations constitutes
successful completion of the course, and will decide whether the student is eligible to
receive a credit for the course. This decision must be communicated to the parents and 
the student. 
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When a student is expected to achieve most of the curriculum expectations for the course,
the modified expectations should identify how the required knowledge and skills differ from
those identified in the course expectations. When modifications are so extensive that achieve-
ment of the learning expectations (knowledge, skills, and performance tasks) is not likely
to result in a credit, the expectations should specify the precise requirements or tasks on
which the student’s performance will be evaluated and which will be used to generate the
course mark recorded on the Provincial Report Card. 

Modified expectations indicate the knowledge and/or skills the student is expected to
demonstrate and have assessed in each reporting period (IEP Standards, 2000, pp. 10 
and 11). The student’s learning expectations must be reviewed in relation to the student’s
progress at least once every reporting period, and must be updated as necessary (IEP
Standards, 2000, p. 11). 

If a student requires modified expectations in technological education courses, assess-
ment and evaluation of his or her achievement will be based on the learning expectations
identified in the IEP and on the achievement levels outlined in this document. If some of
the student’s learning expectations for a course are modified but the student is working
towards a credit for the course, it is sufficient simply to check the IEP box on the
Provincial Report Card. If, however, the student’s learning expectations are modified to
such an extent that the principal deems that a credit will not be granted for the course,
the IEP box must be checked and the appropriate statement from the Guide to the
Provincial Report Card, Grades 9–12, 1999 (p. 8) must be inserted. The teacher’s comments
should include relevant information on the student’s demonstrated learning of the modi-
fied expectations, as well as next steps for the student’s learning in the course. 

PROGRAM CONSIDERATIONS FOR ENGLISH LANGUAGE LEARNERS 
Ontario schools have some of the most multilingual student populations in the world. The
first language of approximately 20 per cent of the students in Ontario’s English language
schools is a language other than English. Ontario’s linguistic heritage includes several
Aboriginal languages and many African, Asian, and European languages. It also includes
some varieties of English – also referred to as dialects – that differ significantly from the
English required for success in Ontario schools. Many English language learners were
born in Canada and have been raised in families and communities in which languages
other than English, or varieties of English that differ from the language used in the class-
room, are spoken. Other English language learners arrive in Ontario as newcomers from
other countries; they may have experience of highly sophisticated educational systems, or
they may have come from regions where access to formal schooling was limited. 

When they start school in Ontario, many of these students are entering a new linguistic
and cultural environment. All teachers share in the responsibility for these students’
English language development. 

English language learners (students who are learning English as a second or additional
language in English language schools) bring a rich diversity of background knowledge
and experience to the classroom. These students’ linguistic and cultural backgrounds not
only support their learning in their new environment but also become a cultural asset in
the classroom community. Teachers will find positive ways to incorporate this diversity
into their instructional programs and into the classroom environment. 
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Most English language learners in Ontario schools have an age-appropriate proficiency in
their first language. Although they need frequent opportunities to use English at school,
there are important educational and social benefits associated with continued development
of their first language while they are learning English. Teachers need to encourage par-
ents to continue to use their own language at home in rich and varied ways as a founda-
tion for language and literacy development in English. It is also important for teachers to
find opportunities to bring students’ languages into the classroom, using parents and
community members as a resource. 

During their first few years in Ontario schools, English language learners may receive
support through one of two distinct programs from teachers who specialize in meeting
their language-learning needs: 

English as a Second Language (ESL) programs are for students born in Canada or new-
comers whose first language is a language other than English, or is a variety of English
significantly different from that used for instruction in Ontario schools. 

English Literacy Development (ELD) programs are primarily for newcomers whose first
language is a language other than English, or is a variety of English significantly different
from that used for instruction in Ontario schools, and who arrive with significant gaps in
their education. These students generally come from countries where access to education
is limited or where there are limited opportunities to develop language and literacy skills
in any language. Some Aboriginal students from remote communities in Ontario may
also have had limited opportunities for formal schooling, and they also may benefit from
ELD instruction. 

In planning programs for students with linguistic backgrounds other than English, teach-
ers need to recognize the importance of the orientation process, understanding that every
learner needs to adjust to the new social environment and language in a unique way 
and at an individual pace. For example, students who are in an early stage of English-
language acquisition may go through a “silent period” during which they closely observe
the interactions and physical surroundings of their new learning environment. They may
use body language rather than speech or they may use their first language until they 
have gained enough proficiency in English to feel confident of their interpretations and
responses. Students thrive in a safe, supportive, and welcoming environment that nur-
tures their self-confidence while they are receiving focused literacy instruction. When they
are ready to participate, in paired, small-group, or whole-class activities, some students
will begin by using a single word or phrase to communicate a thought, while others will
speak quite fluently. 

With exposure to the English language in a supportive learning environment, most young
children will develop oral fluency quite quickly, making connections between concepts and
skills acquired in their first language and similar concepts and skills presented in English.
However, oral fluency is not a good indicator of a student’s knowledge of vocabulary or
sentence structure, reading comprehension, or other aspects of language proficiency that
play an important role in literacy development and academic success. Research has shown
that it takes five to seven years for most English language learners to catch up to their
English-speaking peers in their ability to use English for academic purposes. Moreover,
the older the children are when they arrive, the greater the amount of language knowl-
edge and skills that they have to catch up on, and the more direct support they require
from their teachers. 
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Responsibility for students’ English-language development is shared by the classroom
teacher, the ESL/ELD teacher (where available), and other school staff. Volunteers and
peers may also be helpful in supporting English language learners in the language class-
room. Teachers must adapt the instructional program in order to facilitate the success of
these students in their classrooms. Appropriate adaptations include: 

modification of some or all of the subject expectations so that they are challenging
but attainable for the learner at his or her present level of English proficiency, given
the necessary support from the teacher; 

use of a variety of instructional strategies (e.g., extensive use of visual cues, graphic
organizers, and scaffolding; previewing of textbooks; pre-teaching of key vocabu-
lary; peer tutoring; strategic use of students’ first languages); 

use of a variety of learning resources (e.g., visual material, simplified text, bilingual
dictionaries, and materials that reflect cultural diversity); 

use of assessment accommodations (e.g., granting of extra time; use of oral inter-
views, demonstrations or visual representations, or tasks requiring completion of
graphic organizers or cloze sentences instead of essay questions and other assess-
ment tasks that depend heavily on proficiency in English). 

When learning expectations in any course are modified for an English language learner
(whether the student is enrolled in an ESL or ELD course or not), this information must
be clearly indicated on the student’s report card. 

Although the degree of program adaptation required will decrease over time, students
who are no longer receiving ESL or ELD support may still need some program adapta-
tions to be successful. 

For further information on supporting English language learners, refer to The Ontario
Curriculum, Grades 9–12: English as a Second Language and English Literacy Development,
2007; English Language Learners – ESL and ELD Programs and Services: Policies and
Procedures for Ontario Elementary and Secondary Schools, Kindergarten to Grade 12, 2007;
and the resource guides Supporting English Language Learners with Limited Prior Schooling: 
A Practical Guide for Ontario Educators, Grades 3 to 12, 2008 and Many Roots, Many Voices:
Supporting English Language Learners in Every Classroom, 2005.

ANTIDISCRIMINATION EDUCATION IN TECHNOLOGICAL EDUCATION
The implementation of antidiscrimination principles in education influences all aspects 
of school life. It promotes a school climate that encourages all students to work to attain
high standards, affirms the worth of all students, and helps students strengthen their
sense of identity and develop a positive self-image. It encourages staff and students alike
to value and show respect for diversity in the school and the wider society. It requires
schools to adopt measures to provide a safe environment for learning, free from harass-
ment, violence, and expressions of hate. 
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Antidiscrimination education encourages students to think critically about themselves
and others in the world around them in order to promote fairness, healthy relationships,
and active, responsible citizenship. 

Schools have the responsibility to ensure that school–community interaction reflects the
diversity in the local community and wider society. Consideration should be given to a vari-
ety of strategies for communicating and working with parents and community members
from diverse groups, in order to ensure their participation in such school activities as tech-
nology fairs, plays, and teacher interviews. Families new to Canada, who may be unfamiliar
with the Ontario school system, or parents of Aboriginal students may need special out-
reach and encouragement in order to feel comfortable in their interactions with the school.

When planning instructional activities for technological education, teachers should base
their decisions on the needs of students, taking into consideration the diversity of their
abilities, backgrounds, interests, and learning styles. Teaching strategies, assessment and
evaluation materials, and the classroom environment should be designed to value the
experiences and contributions of all people. 

Participation rates in some technological education subjects tend to be higher for male
students than female students. To encourage greater participation among female students,
it may be helpful to offer more projects and activities that have socially meaningful appli-
cations. For example, projects to develop assistive devices, as opposed to the more tradi-
tional activity of creating robotic arms, have proved successful in engaging the interest of
female students. Similarly, projects involving the construction of playground equipment
as opposed to the more traditional sheds and building structures may hold more appeal
for young women. Providing outreach programs and establishing study groups for young
women may help them develop greater self-confidence in technological education.
Technology fairs and showcase events can introduce all students to a wide range of tech-
nology activities, and may encourage an interest in technological education. Offering
choices from a range of instructional activities or allowing students to select their own
projects can help motivate all the students in a classroom by acknowledging the differ-
ences in their experiences, attitudes, and interests.

It is important to have open and frank discussions about the kind of workplace environ-
ment students are likely to encounter in technological fields. Inviting female and visible
minority role models who have had successful careers in various technology sectors to be
guest speakers, and involving female and visible minority senior students as mentors, can
have a very positive impact on students. Also, exploring strategies that would enable
those with different learning and social styles, including Aboriginal students and students
from other minority groups, to work effectively together will help establish a more inclu-
sive working environment.
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ENVIRONMENTAL EDUCATION IN TECHNOLOGICAL EDUCATION
Environmental education is education about the environment, for the environment, and in
the environment that promotes an understanding of, rich and active experience in, and an
appreciation for the dynamic interactions of:

the Earth’s physical and biological systems

the dependency of our social and economic systems on these natural systems

the scientific and human dimensions of environmental issues

the positive and negative consequences, both intended and unintended, of the interac-
tions between human-created and natural systems.

Shaping Our Schools, Shaping Our Future:
Environmental Education in Ontario Schools (June 2007), p. 6

As noted in Shaping Our Schools, Shaping Our Future, environmental education “is the
responsibility of the entire education community. It is a content area and can be taught. 
It is an approach to critical thinking, citizenship, and personal responsibility, and can be
modelled. It is a context that can enrich and enliven education in all subject areas and offer
students the opportunity to develop a deeper connection with themselves, their role in
society, and their interdependence on one another and the Earth’s natural systems” (p. 10).

There are many opportunities to integrate environmental education into the teaching of
technological education. In each of the technological education courses, the expectations
in the Technology/Industry Practices, the Environment, and Society strand allow stu-
dents to develop critical thinking skills and an understanding of responsible practice with
respect to the environmental implications of the technology they are studying. Students
analyse the impact of technology on the environment and learn about the safe handling
and disposal of materials and substances used in the development of products and the
provision of services. In this way, students are able to explore how simple human interac-
tions with the environment can have significant consequences. Students will be expected
to actively engage in developing and implementing strategies to reduce, reuse, and recy-
cle materials and products, and will learn about government agencies and community
partners that have developed relevant opportunities to support such practices. By identi-
fying and implementing measures to reduce the negative effects of technology on the
environment, students will be contributing to responsible environmental stewardship.

The dynamic relationships resulting from human interaction with the environment pro-
vide a rich context for developing authentic learning activities in technological education
courses. Technological education projects can readily be designed to integrate content and
principles relevant to environmental education. For example, students can be engaged in
constructing solar-powered devices, designing recycling centres, or creating media proj-
ects that focus on environmental awareness. 
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LITERACY, MATHEMATICAL LITERACY, AND INQUIRY/RESEARCH SKILLS 
Literacy, mathematical literacy, and inquiry/research skills are critical to students’ success
in all subjects of the curriculum and in all areas of their lives.

Many of the activities and tasks that students undertake in the technological education
curriculum involve the literacy skills relating to oral, written, and visual communication.
For example, students use language to describe their plans and the progress of their
designs and projects in both informal and formal contexts, to produce work orders, and
to report on the results of their projects in presentations and technical and other reports
in oral, written, graphic, and multimedia forms. Technological education also requires
the use and understanding of specialized terminology. In all technological education
courses, students are required to use appropriate and correct terminology, and are
encouraged to use language with care and precision in order to communicate effectively.

The technological education program also builds on, reinforces, and enhances mathemati-
cal literacy. For example, clear, concise communication often involves the use of diagrams,
tables, and graphs, and many components of the technological education curriculum
emphasize students’ ability to interpret and use symbols and charts. Students are also
required to take accurate measurements, produce plans to specified dimensions, and use
metric and imperial systems of measurement, as required in their particular area of study.

Inquiry and research are at the heart of learning in all subject areas. In technological edu-
cation courses, students are encouraged to develop their ability to analyse the context
and background of challenges and to explore a variety of possible solutions to those
challenges. As students advance through the grades, they acquire the skills to locate
information relevant to solving problems and addressing challenges from a variety of
sources, such as books, magazines, manuals, technical reports, dictionaries, client inter-
views, videos, and the Internet. As students in technological education courses conduct
such research, teachers should guide them in recognizing that all sources of information
have a particular point of view and that the recipient of the information has a responsi-
bility to evaluate that information, determine its validity and relevance, and use it in
appropriate ways. The ability to locate, question, and evaluate information allows a stu-
dent to become an independent, lifelong learner. 

CAREER EDUCATION 
Ongoing discoveries and innovations coupled with rapidly evolving technologies have
resulted in an exciting environment in which creativity and innovation thrive, bringing
about new career opportunities. Today’s employers seek candidates with strong technical
skills, critical-thinking and problem-solving skills, and the ability to work cooperatively 
in a team, traits that are developed through participation in technological education.
Technological education courses enable students to develop problem-solving skills, design
skills, technical knowledge and skills, and the ability to conduct research, present results,
and work on projects both independently and in a team environment. 
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COOPERATIVE EDUCATION AND OTHER FORMS OF EXPERIENTIAL LEARNING 
Cooperative education and other forms of experiential learning, such as job shadowing,
field trips, and work experience, are central to technological education, enabling students
to apply the skills they have developed in the classroom to real-life activities in the
community and in the world of technological innovation. Cooperative education and
other workplace experiences also help to broaden students’ knowledge of employment
opportunities in a wide range of fields, including industrial, motive power, construction,
service, and agricultural trades; engineering; hospitality and tourism; and health care. In
addition, students develop their understanding of workplace practices, certifications, and
the nature of employer–employee relationships. Teachers of technological education can
support their students’ learning by maintaining links with community-based businesses
to ensure that students have access to hands-on experiences that will reinforce the knowl-
edge and skills gained in school. 

Students who choose a technological education course as the related course for two coop-
erative education credits are able, through this packaged program, to meet the group 1, 2,
and 3 compulsory credit requirements for the OSSD. 

Health and safety issues must be addressed when learning involves cooperative educa-
tion and other workplace experiences. Teachers who provide support for students in
workplace learning placements need to assess placements for safety and ensure that stu-
dents understand the importance of issues relating to health and safety in the workplace.
Before taking part in workplace learning experiences, students must acquire the knowl-
edge and skills needed for safe participation. Students must understand their rights to
privacy and confidentiality as outlined in the Freedom of Information and Protection of
Privacy Act. They have the right to function in an environment free from abuse and
harassment, and they need to be aware of harassment and abuse issues in establishing
boundaries for their own personal safety. They should be informed about school and
community resources and school policies and reporting procedures with respect to all
forms of abuse and harassment. 

Policy/Program Memorandum No. 76A, “Workplace Safety and Insurance Coverage for
Students in Work Education Programs” (September 2000), outlines procedures for ensuring
the provision of Health and Safety Insurance Board coverage for students who are at least
14 years of age and are on placements of more than one day. (A one-day job-shadowing
or job-twinning experience is treated as a field trip.) Teachers should also be aware of the
minimum age requirements outlined in the Occupational Health and Safety Act for per-
sons to be in or to be working in specific workplace settings. All cooperative education
and other workplace experiences will be provided in accordance with the ministry’s poli-
cy document Cooperative Education and Other Forms of Experiential Learning: Policies and
Procedures for Ontario Secondary Schools, 2000.
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PLANNING PROGRAM PATHWAYS AND PROGRAMS LEADING 

TO A SPECIALIST HIGH SKILLS MAJOR 
Technological education courses are well suited for inclusion in some programs leading to
a Specialist High Skills Major (SHSM) or in programs designed to provide pathways to
particular apprenticeship or workplace destinations. In some SHSM programs, technolog-
ical education courses can be bundled with other courses to provide the academic knowl-
edge and skills important to particular industry sectors and required for success in the
workplace and postsecondary education, including apprenticeship. Technological educa-
tion courses may also be combined with cooperative education credits to provide the
workplace experience required for some SHSM programs and for various program path-
ways to apprenticeship and workplace destinations. SHSM programs would also include
sector-specific learning opportunities offered by employers, skills-training centres, col-
leges, and community organizations.



COURSES





47

COMMUNICATIONS 
TECHNOLOGY

Communications technology affects all aspects of our lives in a fundamental way. Having
an understanding of communications technology is an important part of being both tech-
nologically and media literate.

Communications technology courses are project-based and will provide students with
opportunities to acquire the knowledge and skills required to design, use, and manage
electronic, live, recorded, and graphic communications systems, specifically in the areas of
TV, video, and movie production; radio and audio production; print and graphic commu-
nications; photography; digital imaging; broadcast journalism; and interactive new media
and animation. These courses will help students understand the effects of communications
technology on the environment and society. Students will also examine standards and reg-
ulations governing communications technology, health and safety issues, careers in the field,
and the importance of lifelong learning, and will learn about the Essential Skills and work
habits that are important for success in careers in the field.

The list of approved emphasis areas for communications technology can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course examines communications technology from a media perspective. Students
will develop knowledge and skills as they design and produce media projects in the
areas of live, recorded, and graphic communications. These areas may include TV, video,
and movie production; radio and audio production; print and graphic communications;
photography; digital imaging; broadcast journalism; and interactive new media. Students
will also develop an awareness of related environmental and societal issues, and will
explore college and university programs and career opportunities in the various commu-
nications technology fields.

Prerequisite: None

Communications Technology,
Grade 11

University/College Preparation TGJ3M
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By the end of this course, students will: 

A1.1 demonstrate an understanding of design
principles (e.g., balance, rhythm, proportion,
contrast, and flow) and elements (e.g., colour, line,
space, form, and texture) and their role in creating
effective media products (e.g., use of colour in
photography, balance in a layout, continuity in an
audio or video production, proportion and contrast
in typography);

A1.2 demonstrate an understanding of the con-
cepts (e.g., video and photography composition,
appropriate audio levels, audio and video continu-
ity, animation fluidity, balanced layout, basic
lighting) and creative techniques (e.g., lighting,
image manipulation and editing, composition and
framing) required to produce effective media
products or services;

A1.3 identify the components of a communications
system (e.g., cameras, lenses, filters, editing soft-
ware, printer in a photographic system; micro-
phones, connectors, mixers, recorders in an audio
system; desktop publishing software and platesetter
in a computer-to-plate system) and describe their
functions; 

A1.4 identify different types of communications
software (e.g., software for photo, audio, and video
editing, animation, page layout, web page creation,
and computer graphics), and describe how they
are used to produce communications technol-
ogy products and services.

By the end of this course, students will:

A2.1 identify the components and controls of 
different types of communications devices 
(e.g., lens, mirror, sensor, command dial, mode
selector in a digital SLR; plate cylinder, blanket
cylinder, impression cylinder, ink keys in an 
offset press) and describe their functions; 

A2.2 use application software and/or equipment
competently to perform a variety of communi-
cations tasks (e.g., inputting, manipulating, and
outputting sounds and images; embedding and
linking graphics in an interactive portable docu-
ment; posting media on the Internet).

By the end of this course, students will:

A3.1 demonstrate an understanding of communi-
cations technology terms, and use them correctly 
in oral and written communication (e.g., kerning,
framing, key frame, jump cut, peaking, video switch-

A3. Technical Terminology and Scientific
and Mathematical Concepts

A2. Equipment and Software

A1. Core Concepts,Techniques, and
Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a 
range of communications media products and services;

A2. demonstrate an understanding of different types of equipment and software and how they are used 
to perform a range of communications technology operations and tasks;

A3. demonstrate an understanding of technical terminology, scientific concepts, and mathematical 
concepts used in communications technology and apply them to the creation of media products;

A4. demonstrate an understanding of and apply the interpersonal and communication skills necessary 
to work in a team environment.

SPECIFIC EXPECTATIONS

A. COMMUNICATIONS TECHNOLOGY
FUNDAMENTALS

TGJ3M
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ing, audio levels, dissolve, resolution, masking, file
management, storyboard);

A3.2 demonstrate a basic understanding of scien-
tific concepts that relate to processes and tech-
nologies used in communications technology
(e.g., light and colour theory, acoustic theory, per-
sistence of vision, sensor operation); 

A3.3 use appropriate formulas and calculations to
solve problems in pre-production, production,
and post-production work (e.g., calculating
frame rates, timelines, resolutions, file compression
ratios, scaling).

By the end of this course, students will:

A4.1 explain the benefits of listening, encouraging
participation, and sharing information, resources,
and expertise when working in a team setting;

A4.2 describe and apply concepts and techniques
that facilitate effective collaboration in a team
environment (e.g., cooperative discussion, conflict
resolution techniques, providing opportunities for
all to participate, listening, respecting the ideas of
others, constructive criticism).

A4. Teamwork
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By the end of this course, students will: 

B1.1 describe the roles that are required for effec-
tive management of team-based projects (e.g.,
scheduler, budget controller, secretary/coordinator)
and apply coordination techniques (e.g., meeting
regularly to review progress and make decisions,
forming task groups to deal with special issues);

B1.2 use a variety of planning techniques and
tools (e.g., research, design briefs, task lists, scripts,
mock-ups, storyboards, site maps, project-planning
software) when creating plans for communica-
tions projects;

B1.3 use appropriate organizational and time-
management tools (e.g., student planners, journals,
electronic organizers, organizational software)
throughout the project to manage resources 
and ensure that project deadlines are met;

B1.4 use a variety of techniques (e.g., comparing
outcomes to specifications) to evaluate the results
of the project management process. 

By the end of this course, students will:

B2.1 define a problem or challenge precisely and
in adequate detail, taking into account relevant
contextual or background information;

B2.2 define project objectives and performance
criteria precisely and in adequate detail, and

identify constraints such as cost, time, or tech-
nology restrictions that will limit design or
problem-solving options;

B2.3 use a variety of information sources and
research techniques to help identify possible
solutions (e.g., Internet and library searches,
checking manuals and other printed materials,
consulting experts); 

B2.4 use idea-generating techniques such as
brainstorming or clarification techniques such
as situation analyses to help identify possible
solutions;

B2.5 use charts or hand-drawn sketches to organ-
ize sequences, clarify relationships, or compare
alternatives;

B2.6 evaluate possible solutions to identify those
that most effectively meet the objectives and
criteria within the existing constraints.

By the end of this course, students will:

B3.1 use appropriate procedures to set up and
operate media production equipment (e.g.,
audio, video, or graphic systems; studio lighting
systems; electronic pre-press equipment; printing
systems);  

B3.2 use appropriate software applications 
(e.g., computer graphics, photo editing, video edit-
ing) to complete a variety of tasks associated
with designing communications media;

B3. Process and Production Skills

B2. Problem Solving

B1. Project Management  

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply project management techniques to develop communications technology products effectively 
in a team environment;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges
in communications technology;  

B3. create productions that demonstrate competence in the application of creative and technical skills 
and incorporate current standards, processes, formats, and technologies.

SPECIFIC EXPECTATIONS

B. COMMUNICATIONS 
TECHNOLOGY SKILLS

TGJ3M
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B3.3 demonstrate an understanding of industry
guidelines, conventions, rules, and standards
and apply them to the production of communi-
cations media products (e.g., standards for legi-
bility, type measurement, and letter spacing in
graphic design; video resolution standards [stand-
ard versus high definition] and colour standards 

[NTSC versus ATSC] for TV; colour proofing
guidelines for printing; resolution, readability, file
size, browser compatibility, and accessibility stand-
ards for websites).
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By the end of this course, students will: 

C1.1 describe the impact of current communica-
tions media technologies on the environment
(e.g., increased energy consumption, disposal of
electronic equipment and batteries, noise pollu-
tion, electromagnetic interference, RF pollution,
chemical and other wastes associated with paper
production);

C1.2 describe environmentally responsible prac-
tices that can be used to reduce the impact of
communications technologies on the environ-
ment (e.g., recycling or finding new uses for obso-
lete equipment, disposal of batteries as toxic waste,
using energy-efficient equipment and turning off
equipment that is not being used, recycling of toner
cartridges, use of recycled paper). 

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity and use
appropriate and inclusive content, images, and
language in communications media produc-
tions (e.g., including people from different races,
cultures, and backgrounds in media productions;
portraying minority groups with respect and sensi-
tivity; avoiding sexism, homophobia, and cultural
or racial bias); 

C2.2 describe the effects of current trends in 
communications technology (e.g., interactivity,
on-demand programming, user-generated content,
specialty channels such as the Aboriginal Peoples’
Television Network) on society and different 
cultures within society.

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe the impact of current communications media technologies and activities on the environment
and identify ways of reducing harmful effects; 

C2. demonstrate an understanding of the social effects of current communications media technologies 
and the importance of respecting cultural and societal diversity in the production of media projects.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TGJ3M



By the end of this course, students will: 

D1.1 describe industry hazards (e.g., ergonomic
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and describe
methods of preventing accidents (e.g., safety
audits, regular retraining in safety procedures);

D1.2 demonstrate an understanding of and apply
safe work practices when performing commu-
nications technology tasks (e.g., use of safe proce-
dures for lighting set-up, cable management, com-
puter operation, and ladder use; use of ergonomic
equipment and practices).

By the end of this course, students will:

D2.1 demonstrate an understanding of and adhere
to laws applicable to creative content (e.g., laws
governing copyright and other creative property
rights, domain names, privacy, defamation); 

D2.2 describe privacy and security issues related
to the use of communications media technology;

D2.3 demonstrate an understanding of and adhere
to ethical standards relating to the creation of
media products (e.g., restrictions on appropriation
of content and image manipulation) and to their
dissemination (e.g., honesty in advertising).

By the end of this course, students will:

D3.1 describe careers in communications technology
for which postsecondary education is required
or advantageous, and identify the qualifications
required for entry into these occupations;

D3.2 describe university and college programs
that prepare students for careers in communica-
tions technology, and identify the qualifications
required for entry into these programs;

D3.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
communications technology industry (e.g., men-
toring programs, virtual networking/support groups,
specialized postsecondary programs, relevant
trade/industry associations);

D3.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the communications technology indus-
try, as identified in the Ontario Skills Passport
(e.g., reading text, oral communication, job task
planning and organizing, problem solving, finding
information); 

D3.5 demonstrate an understanding of and apply
the work habits that are important for success
in the communications technology industry, as
identified in the Ontario Skills Passport (e.g.,
working safely, teamwork, reliability, initiative,
customer service, entrepreneurship);

D3. Career Opportunities

D2. Professional Standards and Ethics

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and apply safe work practices when performing communications
technology tasks;

D2. demonstrate an understanding of and adhere to legal requirements and ethical standards relating to
the communications technology industry; 

D3. identify careers in communications technology for which postsecondary education is required or
advantageous, and describe college and university programs that prepare students for entry into 
these occupations.

SPECIFIC EXPECTATIONS
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D3.6 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in communications technology
(e.g., work logs, skills checklist, photographs, digi-
tal media, sketches, drawings), and explain why
having a current portfolio is important for
career development and advancement. 
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This course enables students to develop knowledge and skills in the areas of graphic
communication, printing and publishing, audio and video production, and broadcast
journalism. Students will work both independently and as part of a production team to
design and produce media products in a project-driven environment. Practical projects
may include the making of signs, yearbooks, video and/or audio productions, newscasts,
and documentaries. Students will also develop an awareness of related environmental
and societal issues, and will explore secondary and postsecondary education and train-
ing pathways and career opportunities in the various communications technology fields.

Prerequisite: None

Communications Technology:
Broadcast and Print Production,
Grade 11

Open TGJ3O
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By the end of this course, students will: 

A1.1 demonstrate an understanding of technologi-
cal concepts (e.g., aesthetics, control, environmen-
tal sustainability, ergonomics, fabrication/building/
creation, function, innovation, material, mechanism,
power and energy, safety, structure, systems) and
their relevance to the design and creation of
media projects (see pp. 7–8); 

A1.2 use audio, video, broadcast journalism,
graphic arts, and publishing equipment safely
and correctly to perform basic production tasks
or create simple products (e.g., shoot footage with
a video camera, set up microphones, operate a sound
board, print a pamphlet on various printing devices);

A1.3 use video editing, audio editing, graphic
arts, and publishing software correctly to per-
form basic production tasks or create simple
products (e.g., use dissolves and fades, stop
motion; add titles; create simple layouts, logos);

A1.4 demonstrate an understanding of the creative
skills and techniques required to produce effec-
tive video, audio, broadcast journalism, graphic
arts, and print products (e.g., lighting techniques,
recording techniques, blocking techniques, editing
techniques, interviewing and journalistic writing
techniques, colour matching);

A1.5 identify the components of audio, video,
graphic arts, and printing systems (e.g., video
cameras, editing software, switchers, microphones,
audio mixers, computers, monitors, platesetters,
different types of presses [offset, flexographic,
gravure, letterpress], inkjet and electrostatic print-
ers, bindery equipment) and devices (e.g., camera
controls, sensor, recording media, connectors, toner,
roller, ozone filter), and describe their functions; 

A1.6 use safe and appropriate methods for
installing, transporting, and storing audio,
video, broadcast journalism, and graphic arts
equipment (e.g., cameras, tripods, lights, micro-
phones, teleprompters, portable mixers, cables,
scanners) and setting up printing equipment; 

A1.7 apply design principles (e.g., balance, rhythm,
proportion, contrast, and flow) and elements 
(e.g., colour, line, space, form, and texture) to 
communicate an idea or concept.

By the end of this course, students will:

A2.1 demonstrate an understanding of terminology
related to video and audio production, broadcast
journalism, graphic arts, and publishing, and
use it correctly in oral and written communica-
tion (e.g., sampling rate, aspect ratio, headroom,
continuity, offline media, closure, voice-over, tag,
spot colour, colour mode); 

A2. Technical Terminology and Scientific
and Mathematical Concepts

A1. Core Concepts,Techniques, and
Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a 
range of audio, video, broadcast journalism, graphic arts, and printing and publishing products 
or services;

A2. demonstrate an understanding of technical terminology, scientific concepts, and mathematical 
concepts used in audio and video production, broadcast journalism, graphic arts, and printing 
and publishing, and apply them to the creation of media products;

A3. demonstrate an understanding of and apply the interpersonal skills necessary to work effectively 
in a team setting.

SPECIFIC EXPECTATIONS

A. COMMUNICATIONS TECHNOLOGY
FUNDAMENTALS

TGJ3O
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A2.2 demonstrate an understanding of scientific
concepts that relate to processes and technolo-
gies used in video and audio production and
printing (e.g., behaviour of light; conversion of
light and sound to electricity and back; digital
encoding of light, sound, and data; persistence of
vision; principles of various printing technologies
such as inkjet, electrostatic, and offset); 

A2.3 use mathematical concepts and formulas as
required to complete tasks in audio and video
production, graphic arts, and print production
(e.g., calculation of lighting ratios and exposures,
timing of sequences in audio and video editing,
image scaling, imposition planning).

By the end of this course, students will:

A3.1 explain the value of sharing ideas, informa-
tion, resources, and expertise when working in
a team setting;

A3.2 describe and use techniques that encourage
participation by all members of a team (e.g.,
brainstorming, group discussion, celebration of 
others’ thoughts or contributions);

A3.3 describe and use concepts and techniques
that facilitate effective collaboration in a team
environment (e.g., cooperative discussion, conflict
resolution techniques, motivation techniques, respect
for the ideas of others, constructive criticism).

A3. Teamwork
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By the end of this course, students will: 

B1.1 use a variety of planning techniques and
tools (e.g., research, project proposals, storyboards,
script treatments) when creating plans for an
audio, video, broadcast journalism, graphic
arts, and/or printing project;

B1.2 use appropriate organizational and time-
management tools (e.g., student planners, jour-
nals, production schedules, electronic organizers,
organizational software) throughout the project
to manage resources and ensure that project
deadlines are met.

By the end of this course, students will:

B2.1 apply the steps in a design process to devel-
op solutions to creative challenges (e.g., define
the problem or challenge, taking into account rele-
vant contextual or background information; define
project objectives and criteria and identify con-
straints such as cost, time, or technology limitations;
gather information and generate possible solutions
using techniques such as brainstorming; evaluate
possible solutions and apply the one that most
effectively meets the objectives and criteria within
the existing constraints) (see pp. 22–23);

B2.2 apply appropriate problem-solving ap-
proaches and/or techniques to solve specific
technical problems (e.g., diagnostics, reverse engi-
neering, trial and error, divide and conquer, parts
substitution, extreme cases).

By the end of this course, students will:

B3.1 apply creative skills, equipment operating
skills, and software skills to create components
for a media production (e.g., news copy, video
footage, voice-overs for a TV news broadcast; text,
images, page layouts for a publication);

B3.2 apply editing skills to integrate the compo-
nents into a unified and effective production.

B3. Process and Production Skills

B2. Problem Solving

B1. Project Management

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply project management techniques to the planning and development of audio, video, broadcast
journalism, graphic arts, and printing products;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges
in creating audio, video, broadcast journalism, graphic arts, and printing products;  

B3. create products or productions that demonstrate competence in the application of creative and 
technical skills.

SPECIFIC EXPECTATIONS

B. COMMUNICATIONS 
TECHNOLOGY SKILLS

TGJ3O



By the end of this course, students will: 

C1.1 describe the effects of current audio, video,
broadcast journalism, graphic arts, and printing
technologies on the environment (e.g., increased
energy consumption, waste and disposal problems
created by rapid obsolescence, toxic wastes, noise
pollution, electromagnetic interference, RF pollution);  

C1.2 describe ways in which environmental prob-
lems are being or can be addressed by the
audio, video, broadcast journalism, graphic
arts, and printing industries (e.g., using energy-
efficient equipment, upgrading rather than replac-
ing obsolete equipment, recycling equipment slated
for disposal, using environmentally friendly inks
and environmentally responsible press cleanup
methods, using the persuasive power of the media
to promote environmental stewardship, environ-
mental certification of operations [EcoLogo,
ISO 14001]). 

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity and use appro-
priate and inclusive content, images, and lan-
guage in communications media productions
(e.g., including people from different races, cultures,
and backgrounds in media productions; portraying
minority groups with respect and sensitivity; avoid-
ing sexism, homophobia, and cultural or racial bias);

C2.2 identify legal and ethical issues related to
communications media production (e.g., copy-
right, respect of privacy and personal information);

C2.3 identify recent innovations in audio, video,
broadcast journalism, graphic arts, and printing
technologies (e.g., increasing affordability and
ease of use of high-quality equipment; develop-
ment of software for performing complex tasks)
and describe their social and economic effects
(e.g., new opportunities for small businesses to pro-
duce CDs, videos, and other products; weakening
of the traditional newspaper and magazine market; 
new opportunities to reach specialized audiences
through short-run publishing; new opportunities
for Aboriginal or other ethnocultural or social
groups to promote their culture and points of view;
decline of old technology businesses and rise of
new technology businesses).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe the impact of communications media technologies and activities on the environment, and
identify ways of reducing their harmful effects;

C2. demonstrate an understanding of social effects and issues arising from the use of communications
media technologies and the importance of respecting cultural and societal diversity in the production
of media projects.  

SPECIFIC EXPECTATIONS
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C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY
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By the end of this course, students will: 

D1.1 describe industry hazards (e.g., ergonomic
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and
describe methods for preventing accidents;

D1.2 demonstrate an understanding of and apply
safe work practices when using equipment (e.g.,
use of gloves and other protective clothing, correct
seat placement, use of proper cable management
techniques, use of ergonomically designed equip-
ment, proper grounding of electrical devices, use of
safety chains, correct use of ladders, proper use and
storage of equipment);

D1.3 describe health risks (e.g., carpal tunnel 
syndrome, eye strain) associated with the use 
of audio, video, broadcast journalism, graphic
arts, and printing equipment, and identify 
ways of avoiding them.

By the end of this course, students will:

D2.1 identify career opportunities in audio and
video production, broadcast journalism, graph-
ic arts, and printing and publishing (e.g., direc-
tor, announcer, videographer, journalist, graphic
illustrator, printer) and describe the qualifications
and skills needed for entry into these occupations;

D2.2 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
audio and video production, broadcast journal-
ism, graphic arts, and printing and publishing
industries (e.g., mentoring programs, virtual net-
working/support groups, specialized postsecondary
programs, relevant trade/industry associations);

D2.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the audio and video production, broad-
cast journalism, graphic arts, and printing and
publishing industries, as identified in the
Ontario Skills Passport (e.g., computer use, oral
communication, measurement and calculation,
numerical estimation, job task planning and
organizing, decision making);

D2.4 demonstrate an understanding of and 
apply the work habits that are important for
success in the audio and video production,
broadcast journalism, graphic arts, and printing
and publishing industries, as identified in the
Ontario Skills Passport (e.g., working safely,
teamwork, reliability, initiative, customer service,
entrepreneurship);

D2.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in audio and video production,
broadcast journalism, graphic arts, and/or
printing and publishing (e.g., work logs, skills
checklist, photographs, digital media, sketches,
drawings), and explain why having a current
portfolio is important for career development
and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and apply safe work practices in the use of audio, video, 
broadcast journalism, graphic arts, and printing equipment;

D2. identify careers in audio and video production, broadcast journalism, graphic arts, and printing
and publishing, and describe the skills, work habits, education, and training required for entry
into employment in these fields.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TGJ3O
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This course enables students to further develop media knowledge and skills while
designing and producing projects in the areas of live, recorded, and graphic communica-
tions. Students may work in the areas of TV, video, and movie production; radio and
audio production; print and graphic communications; photography; digital imaging;
broadcast journalism; and interactive new media. Students will also expand their aware-
ness of environmental and societal issues related to communications technology, and 
will investigate career opportunities and challenges in a rapidly changing technological
environment.

Prerequisite: Communications Technology, Grade 11, University/College Preparation

Communications Technology,
Grade 12

University/College Preparation TGJ4M
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By the end of this course, students will: 

A1.1 demonstrate an understanding of advanced
concepts (e.g., floor direction, broadcast script writ-
ing, foley and soundtrack production, high dynamic
range photography, advanced studio lighting) and
creative and production techniques (e.g., pre-press
workflow, image optimization, photo workflow,
streaming media production) used to produce a
range of communications products or services; 

A1.2 describe the characteristics of interfaces 
(e.g., USB, IEEE 1394, optical connector) used 
to connect components of a communications
system (e.g., video or digital cameras to computers,
computers to printers, microphones to sound mix-
ing and processing equipment);

A1.3 operate communications technology equip-
ment and devices correctly and use software
applications effectively to perform a variety of
production tasks (e.g., select appropriate formats
and aspect ratios for video productions; control
digital video and audio equipment such as video
monitors, cameras, DVD recorders, scanners,
microphones, and computers).

By the end of this course, students will:

A2.1 describe different types of communications
devices and their components (e.g., cameras,
lighting equipment, audio and video recorders,
audio mixers, scanners, printing equipment) and
explain how they are used to produce commu-
nications products and services;

A2.2 demonstrate a thorough understanding of
different types of communications software
(e.g., software for photo, audio, and video editing,
animation, page layout, web page creation, and
computer graphics) and their application in the
production of various communications products.

By the end of this course, students will:

A3.1 demonstrate an understanding of communi-
cations technology terms, and use them correctly
in oral and written communication (e.g., kerning,
framing, key frame, jump cut, peaking, video switch-
ing, audio levels, dissolve, signals, layers, vector,
file formats, proofs, file management and compres-
sion, headroom, noseroom, voice-overs);

A3. Technical Terminology and Scientific
and Mathematical Concepts

A2. Equipment and SoftwareA1. Core Concepts,Techniques,
and Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of advanced concepts, techniques, and skills required to produce a
range of communications media products and services;

A2. describe different types of equipment and software and explain how they are used in creating 
communications media products;

A3. demonstrate an understanding of technical terminology, scientific concepts, and mathematical 
concepts used in communications technology, and apply them to the creation of media products;

A4. demonstrate an understanding of and apply the interpersonal and communications skills necessary 
to work in a team environment.

SPECIFIC EXPECTATIONS

A. COMMUNICATIONS TECHNOLOGY
FUNDAMENTALS

TGJ4M
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A3.2 demonstrate an understanding of scientific
concepts that relate to processes and technolo-
gies used in communications technology (e.g.,
light and colour theory, digital encoding of light
and sound, fibre optics, operation of image sen-
sors, principles of various printing technologies
[offset, gravure, flexographic, letterpress, inkjet,
electrostatic]);

A3.3 use appropriate formulas and calculations to
solve problems in pre-production, production,
and post-production work (e.g., calculating frame
rates, timelines, resolutions, file compression ratios).

By the end of this course, students will:

A4.1 describe and apply a variety of team-building
strategies (e.g., cooperative discussion, collaboration
strategies, conflict resolution strategies, motivational
strategies, respect for the ideas of others);  

A4.2 demonstrate an understanding of and apply
techniques for encouraging collaboration and
building consensus (e.g., sharing information,
resources, and expertise; providing opportunities
for all to participate; listening); 

A4.3 demonstrate an understanding of leadership
techniques (e.g., provide clear expectations, recog-
nize contributions, value opinions, communicate
progress, criticize constructively) and apply them
in a team setting.

A4. Teamwork
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By the end of this course, students will: 

B1.1 use a variety of planning techniques and
tools (e.g., research, project proposals, design briefs,
storyboards, site maps, production schedules) when
creating plans for communications technology
projects; 

B1.2 use a variety of software applications to
manage time and resources throughout a proj-
ect (e.g., scheduling software to produce production
schedules and track progress, spreadsheet software
to produce equipment availability lists and edit
decision lists);  

B1.3 use review procedures to measure progress and
adapt plans and processes as necessary to ensure
timely and accurate completion of projects.

By the end of this course, students will:

B2.1 define a problem or challenge precisely and
in adequate detail, taking into account relevant
contextual or background information;

B2.2 define project objectives and performance
criteria precisely and in adequate detail, and
assess the effects of constraints such as cost,
time, or technology restrictions that will limit
design or problem-solving options;

B2.3 use a variety of information sources and
research techniques to help identify possible
solutions (e.g., conducting Internet and library
searches, checking manuals and other printed
materials, consulting experts); 

B2.4 use idea-generating techniques such as
brainstorming, or clarification techniques such
as situation analyses, to help identify possible
solutions;

B2.5 use charts or hand-drawn sketches to organ-
ize sequences, clarify relationships, or compare
alternatives;

B2.6 evaluate possible solutions to identify those
that most effectively meet the objectives and
criteria within the existing constraints.

By the end of this course, students will:

B3.1 use advanced procedures to set up and oper-
ate media production equipment (e.g., cameras,
lighting equipment, audio and video recorders,
audio mixers, video switchers, scanners, printing
equipment, camera supports); 

B3.2 apply creative skills, equipment operating
skills, and software skills to create and integrate
components for a media production (e.g., news
copy, video footage, voice-overs, graphics, anima-
tions for a TV news broadcast);

B3.3 demonstrate an understanding of and apply
industry standards for technical manipulations
(e.g., lighting, colour balance) and calibrations
(e.g., input and output devices, monitors);

B3.4 produce rich media products that conform 
to evolving industry standards and formats
(e.g., interactive graphics, streamed video, radio
broadcasts).

B3. Process and Production Skills

B2. Problem Solving

B1. Project Management

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply project management techniques to the planning and development of communications 
media projects;

B2. apply a design process or other problem-solving processes or strategies to meet a range of 
challenges in communications technology;   

B3. create products or productions that demonstrate competence in the application of creative 
and technical skills and incorporate current and evolving standards, processes, formats, 
and technologies. 

SPECIFIC EXPECTATIONS

B. COMMUNICATIONS 
TECHNOLOGY SKILLS

TGJ4M



By the end of this course, students will: 

C1.1 analyse the environmental costs and benefits,
local and global, of recent innovations in com-
munications technology (e.g., costs and benefits
related to resource usage, energy demand, waste
disposal, toxic substances, radiation, air and water
pollution); 

C1.2 describe ways of minimizing or avoiding
harmful environmental effects caused by com-
munications technologies and media activities
(e.g., upgrade products rather than dispose of them;
turn off equipment that is not being used; treat
dead batteries as toxic waste; recycle used paper
and printer cartridges). 

By the end of this course, students will:

C2.1 describe how cultural diversity can be
reflected in media products (e.g., by offering 
specific programming for narrowcasting to differ-
ent cultural groups, creating content in minority
languages, choosing project topics that reflect the
interests of diverse communities, using inclusive
content and images);

C2.2 evaluate the societal and cultural effects of
converging and emerging technologies (e.g., in
digital imaging, interface design, interactive media)
from various perspectives (e.g., the head of an
established business, an entrepreneur, a media
worker, a consumer). 

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. analyse the environmental impact of recent advances in communications technology, and describe
ways of reducing harmful effects; 

C2. demonstrate an understanding of the effects of communications technology and media activities on
society and cultural diversity.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 describe industry hazards (e.g., ergonomic,
mechanical, electrical, and chemical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and
describe methods of preventing accidents 
(e.g., safety audits, regular safety training);

D1.2 demonstrate an understanding of and apply
safe work practices (e.g., using ergonomically
designed equipment and work areas, keeping
equipment in proper working order, maintaining 
a well-organized workplace, using lockout proce-
dures when installing or maintaining equipment,
wearing gloves when handling hot lights, using 
a spotter when climbing ladders, keeping liquids
away from electronic equipment) when perform-
ing communications technology procedures. 

By the end of this course, students will:

D2.1 describe various ways in which ownership
may exist and be protected in creative, intellec-
tual, or artistic works (e.g., copyright, trademarks,
patents);

D2.2 use appropriate methods to reference the
words, ideas, information, research, or findings
of others (e.g., footnotes, endnotes, parenthetical
references, bibliographies, credit lists, acknowl-
edgements, permission lists).

By the end of this course, students will:

D3.1 describe career opportunities in existing,
converging, and emerging communications
technologies (e.g., digital imaging, interactive
game development, graphic arts, web/interactive
media design, audio/video production);

D3.2 describe the effects of rapidly changing 
technology on employment opportunities in
communications technology; 

D3.3 identify professional organizations associated
with the various communications technology
fields (e.g., TV, video, and movie production; radio;
audio and sound production; print and graphic
communications; photography and digital imaging;
broadcast journalism; interactive new media), and
describe their role in professional support and
development; 

D3.4 explain the need for lifelong learning in the
communications technology industry;

D3.5 demonstrate an understanding of and apply
the Essential Skills that are important for success in
the communications technology industry, as iden-
tified in the Ontario Skills Passport (e.g., reading
text, computer use, oral communication, thinking skills); 

D3.6 demonstrate an understanding of and apply
the work habits that are important for success in
the communications technology industry, as iden-
tified in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, initiative, customer
service, entrepreneurship);

D3. Career Opportunities

D2. Professional Standards and Ethics

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and apply safe work practices when performing communications
technology tasks; 

D2. demonstrate an understanding of and adhere to legal requirements and ethical practices relating 
to the communications technology industry; 

D3. demonstrate an understanding of career opportunities and career development in a rapidly 
changing technological environment, and maintain a portfolio of their work as evidence of 
their qualifications for future education and employment.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TGJ4M
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D3.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
communications technology (e.g., work logs, skills
checklist, photographs, digital media, sketches, draw-
ings), and explain why having a current portfolio
is important for career development and
advancement.
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This course enables students to develop knowledge and skills in the areas of photography,
digital imaging, animation, 3D modelling, and web design. Students will work both
independently and as part of a production team to design and produce media products
in a project-driven environment. Practical projects may include photo galleries, digital
images, animations, 3D models, and websites. Students will also expand their awareness
of environmental and societal issues related to communications technology, and will
explore postsecondary education, training, and career opportunities.

Prerequisite: None

Communications Technology:
Digital Imagery and Web Design,
Grade 12

Open TGJ4O



By the end of this course, students will: 

A1.1 demonstrate an understanding of technologi-
cal concepts (e.g., aesthetics, control, environmen-
tal sustainability, ergonomics, fabrication/building/
creation, function, innovation, material, mechanism,
power and energy, safety, structure, systems) and
their relevance to the design and creation of
media projects (see pp. 7–8);

A1.2 use photographic, imaging, and computer
equipment safely and correctly to perform basic
production tasks or create simple products 
(e.g., set up cameras, tripods, and lights; capture
images with a digital camera or scanner; transfer
images between devices);  

A1.3 use imaging, image editing, animation, 3D
modelling, and web design software correctly
to perform basic production tasks or create sim-
ple products (e.g., correcting and manipulating
images, preparing images for web or print viewing,
tweening, texture mapping, creating an animated
GIF, designing a web page);

A1.4 demonstrate an understanding of the cre-
ative skills and techniques required to produce
effective photographs, digital images, animations,
3D models, and/or web pages (e.g., composition,
lighting, image editing and optimization, claymation,
site planning); 

A1.5 identify components of photographic and
imaging systems (e.g., cameras, camera supports
and accessories, scanners, computers, monitors,
printers) and devices (e.g., camera controls, sensor,
mirror), and describe their functions; 

A1.6 use safe and appropriate methods for install-
ing, transporting, and storing photographic 
and imaging equipment (e.g., removable storage
devices, cameras, cables, flashes, tripods, lights,
scanners);

A1.7 apply basic design principles (e.g., balance,
rhythm, proportion, contrast, flow) and elements
(e.g., colour, line, space, form, texture) to communi-
cate an idea or concept.

By the end of this course, students will:

A2.1 demonstrate an understanding of terminol-
ogy related to photography, digital imaging,
animation, 3D modelling, and web design, and
use it correctly in oral and written communica-
tion (e.g., resampling, rule of thirds, aperture, reso-
lution, image map, rastor and vector formats,
blending, colour mode, key frames, rendering,
spline, control points);

A2. Technical Terminology and Scientific
and Mathematical Concepts

A1. Core Concepts,Techniques, and
Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a 
range of photographic, digital imaging, animation, 3D modelling, and/or web design products 
or services;

A2. demonstrate an understanding of technical terminology, scientific concepts, and mathematical
concepts used in photography, digital imaging, animation, 3D modelling, and/or web design and
apply them to the creation of media products;

A3. demonstrate an understanding of and apply the interpersonal skills necessary to work effectively 
with clients and peers.

SPECIFIC EXPECTATIONS
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A. COMMUNICATIONS TECHNOLOGY
FUNDAMENTALS
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A2.2 demonstrate an understanding of scientific
concepts that relate to processes and technolo-
gies used in photography, digital imaging, ani-
mation, 3D modelling, and web design (e.g.,
behaviour of light, persistence of vision, digital
encoding of data, colour temperature, fibre optics,
operation of image sensors);  

A2.3 use mathematical concepts and formulas as
required to complete tasks in photography, dig-
ital imaging, animation, 3D modelling, and web
design (e.g., f16 rule, file size calculations, image
scaling, simulation of effect of gravity on a bouncing
ball in an animation, calculation of frame rates).  

By the end of this course, students will:

A3.1 explain the value of sharing ideas, informa-
tion, resources, and expertise when working in
a team setting;

A3.2 describe and use techniques that encourage
participation by all members of a team (e.g.,
brainstorming, group discussion, celebration of 
others’ thoughts or contributions);

A3.3 describe and use concepts and techniques
that facilitate effective collaboration in a team
environment (e.g., cooperative discussion, conflict
resolution techniques, motivation techniques, respect
for the ideas of others, constructive criticism).

A3. Teamwork
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By the end of this course, students will: 

B1.1 use planning techniques and tools effectively
(e.g., research, storyboards, scripts, site plans, roughs,
mock-ups, design briefs) when creating plans for
a photographic, digital imaging, animation, 
3D modelling, and/or web design project;

B1.2 use appropriate organizational and time-
management tools (e.g., student planners, jour-
nals, production schedules, electronic organizers,
organizational software) throughout the project
to ensure that project deadlines are met.

By the end of this course, students will:

B2.1 apply the steps in a design process to devel-
op solutions to creative challenges (e.g., define
the problem or challenge, taking into account rele-
vant contextual or background information; define
project objectives and criteria and identify con-
straints such as cost, time, or technology limitations;
gather information and generate possible solutions
using techniques such as brainstorming; evaluate
possible solutions and apply the one that most
effectively meets the objectives and criteria within
the existing constraints) (see pp. 22–23);

B2.2 apply appropriate problem-solving approach-
es and/or techniques to solve specific technical
problems (e.g., diagnostics, reverse engineering,
trial and error, divide and conquer, parts substitution,
extreme cases).

By the end of this course, students will:

B3.1 apply creative skills, equipment operating
skills, and software skills to create components
for a media production (e.g., create images and
animations, design page layout and navigation
scheme, edit markup language for a website; shoot
photographs, process images, make and mount
prints for a photographic exhibition);

B3.2 apply editing skills to integrate the compo-
nents into a unified and effective production.

B3. Process and Production Skills

B2. Problem Solving

B1. Project Management

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use project management techniques effectively in the development of photographic, digital imaging,
animation, 3D modelling, and web design products;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges
in creating photographic, digital imaging, animation, 3D modelling, and web design products;

B3. create productions that demonstrate competence in the application of creative and technical skills. 

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

C1.1 describe the effects of current photograph-
ic, digital imaging, animation, 3D modelling,
and web design technologies on the environ-
ment (e.g., paperless publication, increased ener-
gy consumption, battery disposal, waste and 
disposal problems created by rapid obsolescence
of equipment);

C1.2 describe ways in which environmental 
problems are being or can be addressed by 
the photographic, digital imaging, animation,
3D modelling, and web design industries (e.g.,
use of rechargeable batteries; reduction of packaging;
recycling of paper, toner and ink cartridges; use of
energy-efficient equipment; upgrading rather than
replacing obsolete equipment; recycling equipment
slated for disposal; environmental certification of
operations [EcoLogo, ISO 14001]).

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity, and use
appropriate and inclusive content, images, 
and language in communications media pro-
ductions (e.g., by including people from different
races, cultures, and backgrounds in media produc-
tions; portraying minority groups with respect 
and sensitivity; avoiding sexism, homophobia,
and cultural or racial bias);

C2.2 identify legal and ethical issues applicable to
communications media production (e.g., copy-
right, respect of privacy and personal information); 

C2.3 identify recent innovations in photography,
digital imaging, animation, 3D modelling, and
web design technology (e.g., replacement of film
photography by digital photography, web publica-
tion as an alternative to print publication, develop-
ment of software for performing complex tasks),
and describe their social and economic effects
(e.g., decline of film manufacturing and related
businesses; changes in the professional photography
market; new opportunities to reach specialized or
mass audiences via the Internet; increased access 
to information; new ways for individuals and com-
munities to interact socially, to share information,
ideas, and creative work, and to influence public
opinion; rapid product obsolescence; shifting job
opportunities). 

C2. Technology and Society

C1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe the environmental impact of communications media technologies, and identify ways 
of minimizing their harmful effects;

C2. demonstrate an understanding of social effects and issues arising from the use of communications
media technologies and the importance of respecting cultural and societal diversity in the production
of media projects. 

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TGJ4O



By the end of this course, students will: 

D1.1 describe industry hazards (e.g., ergonomic
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and
describe methods for preventing accidents;

D1.2 demonstrate an understanding of and apply
safe work practices when using equipment (e.g.,
use of gloves and other protective clothing, correct
seat placement, use of proper cable management
techniques, use of ergonomically designed equip-
ment, proper grounding of electrical devices, use 
of safety chains, correct use of ladders, proper use
and storage of equipment);

D1.3 describe health risks (e.g., carpal tunnel syn-
drome, eye strain) associated with the use of
photographic, imaging, and computer equip-
ment, and identify ways of avoiding them.

By the end of this course, students will:

D2.1 identify career opportunities in photography,
digital imaging, animation, 3D modelling, and/or
web design (e.g., photographer, animator, web
designer), and describe the qualifications and
skills needed for entry into these occupations;

D2.2 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the 

photography, digital imaging, animation, 3D
modelling, and/or web design industries (e.g.,
mentoring programs, virtual networking/support
groups, specialized postsecondary programs, rele-
vant trade/industry associations);

D2.3 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the photography, digital imaging, animation,
3D modelling, and/or web design industries, 
as identified in the Ontario Skills Passport (e.g.,
computer use, oral communication, measurement
and calculation, numerical estimation, job task
planning and organizing, decision making);

D2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the photography, digital imaging, animation,
3D modelling, and/or web design industries, as
identified in the Ontario Skills Passport (e.g.,
working safely, teamwork, reliability, initiative,
customer service, entrepreneurship);

D2.5 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
photography, digital imaging, animation, 3D
modelling, and/or web design (e.g., work logs,
skills checklist, photographs, digital media, sketch-
es, drawings), and explain why having a current
portfolio is important for career development
and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and apply safe work practices in the use of photographic, imaging,
and computer equipment;

D2. identify careers in photography, digital imaging, animation, 3D modelling, and web design, and
describe the skills, work habits, education, and training required for entry into employment in 
these fields.

SPECIFIC EXPECTATIONS
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CAREER OPPORTUNITIES
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COMPUTER 
TECHNOLOGY

Computer technology is an expanding branch of engineering, with roots in both electrical
engineering and computer science. It includes the related areas of computer hardware and
software; computer interfacing, programming, and networking; analog and digital elec-
tronics; and robotics. Computer technicians, technologists, and engineers work in every
sector of society, in careers ranging from building and repairing computer systems to
designing and installing computer networks, to designing and building prototype robots
and electronic devices.

Students taking computer technology courses will learn to work safely with computer
equipment, electronic circuits, and robotic devices, and will explore the Essential Skills and
work habits that are important for success in computer technology. Computer technology
courses prepare students for apprenticeship, further study at college or university, or entry
into the workplace directly after graduation.

The list of approved emphasis areas for computer technology can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course examines computer systems and control of external devices. Students 
will assemble computers and small networks by installing and configuring appropriate 
hardware and software. Students will develop knowledge and skills in electronics, 
robotics, programming, and networks, and will build systems that use computer programs
and interfaces to control and/or respond to external devices. Students will develop an
awareness of related environmental and societal issues, and will learn about college and
university programs leading to careers in computer technology. 

Prerequisite: None

Computer Engineering
Technology, Grade 11

University/College Preparation TEJ3M
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By the end of this course, students will: 

A1.1 describe how the internal components of a
computer function (e.g., CPU, mainboard, disk
drives, RAM, chipset, video card, sound card,
expansion slot);

A1.2 describe various standards for connecting
computer components (e.g., parallel port,
RS-232, USB, IEEE 1394, VGA, DVI);

A1.3 describe trends in the development of 
computer hardware (e.g., size, cost, and 
speed of processors, memory, and hard drives;
video resolution; capacity of optical disks).

By the end of this course, students will:

A2.1 describe the essential functions and other
features of various operating systems (e.g., func-
tions: management of resources, files, processes,
and applications; features: services, usability,
performance, applications such as text editor,
web browser, or media player);

A2.2 describe changes that may be required when
upgrading hardware components or features 
of a computer system (e.g., BIOS updates, instal-
lation of drivers for new hardware, resolution of
compatibility issues);

A2.3 describe the essential functions performed
by the BIOS firmware in computer systems
(e.g., POST [power on self test], boot sequence,
hardware recognition, detection of master boot
record);

A2.4 describe how the BIOS, hardware, and oper-
ating system of a computer interact.

By the end of this course, students will:

A3.1 identify and describe the functions of 
electronic components (e.g., resistor, capacitor,
diode, LED);

A3.2 describe the function of electrical devices
used in control systems (e.g., stepper motor,
direct-current motor, touch sensor, accelerometer,
optical sensor, power supply);

A3.3 calculate the values of components in 
electronic circuits using fundamental laws 
(e.g., Ohm’s law, Kirchhoff’s laws);

A3.4 explain the importance of advances in elec-
tronics (e.g., compare size, cost, and performance
of vacuum tubes, transistors, and integrated circuits);

A3. Electronics, Robotics, and 
Computer Interfacing

A2. Computer Systems

A1. Computer Hardware

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe how computer components function, and discuss trends in the development of 
computer hardware;

A2. describe the functions of BIOSes and operating systems, and how they interact with each other 
and with computer hardware;

A3. describe the function of electronic components and the use of these components in control systems
and other circuits, and calculate values for circuit components;

A4. describe network concepts, services, and security;

A5. demonstrate an understanding of the use of binary numbers, hexadecimal numbers, and Boolean
algebra in computer logic and data processing.

SPECIFIC EXPECTATIONS

A. COMPUTER TECHNOLOGY
FUNDAMENTALS

TEJ3M
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A3.5 compare the advantages and disadvantages
of interfacing using desktop computers, micro-
controllers, and programmable logic controllers.

By the end of this course, students will:

A4.1 explain fundamental network concepts (e.g.,
bandwidth, throughput, full duplex, half duplex);

A4.2 explain the fundamental aspects of TCP/IP
addressing as it pertains to workstations on 
a network (e.g., workstation IP address, subnet
mask, MAC [media access control] address,
default gateway address);

A4.3 describe various services offered by servers 
to network clients (e.g., HTTP, FTP, SMTP, telnet,
printing, file transfers and storage, login);

A4.4 describe methods for making a network
secure (e.g., firewalls, data and password encryption,
user authentication, WEP or WPA keys, security of
server room).

By the end of this course, students will:

A5.1 describe binary and hexadecimal numbers,
and convert positive integers among decimal,
binary, and hexadecimal number systems;

A5.2 compare binary and hexadecimal repre-
sentation of addresses and data (e.g., absolute
addressing, character codes, colours);

A5.3 relate Boolean algebra to the fundamental
logic gates and to combinations of these 
gates, using symbolic, algebraic, and numeric
representations.

A5. Data Representation and 
Digital Logic

A4. Networking Concepts
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By the end of this course, students will: 

B1.1 build a computer from parts to meet speci-
fied requirements (e.g., for gaming, business,
entertainment, media centre, or graphic design);

B1.2 use correct procedures to prevent damage to
sensitive components (e.g., use anti-static wrist
straps and mats, disconnect power when inserting
expansion cards);

B1.3 install and configure peripheral devices in 
a computer system (e.g., printer, video camera,
external drives);

B1.4 document maintenance and troubleshooting
of computer hardware on a day-to-day basis
(e.g., use a journal or log to record work done,
time taken, problems found, solutions attempted,
and results).

By the end of this course, students will:

B2.1 set up and configure a home office system
(e.g., computer, scanner, printer, appropriate soft-
ware);

B2.2 use system utilities for optimization and
backup (e.g., defragment files; scan hard drives 
for defective sectors; run complete, incremental,
and differential backups);

B2.3 configure a computer system to use multiple
operating systems (e.g., dual boot, virtual machines).

By the end of this course, students will:

B3.1 use a design process (see pp. 22–23) to 
design and safely construct and test interfacing
or robotics circuits (e.g., for LED traffic lights,
VU meter, alarm system, or motor control), 
using appropriate materials and techniques,
including soldering;

B3.2 troubleshoot an electronic circuit using
appropriate methods and test equipment (e.g.,
methods: isolation and substitution of components;
equipment: multimeter, oscilloscope, logic probe);

B3.3 draw and interpret diagrams that represent
circuit components and functions (e.g., schematic
diagram, block diagram, flow chart);

B3.4 use computer programs to simulate circuit
performance and to draw schematic diagrams
and circuit layouts (e.g., circuit simulator,
schematic capture software, printed circuit board
layout software).

By the end of this course, students will:

B4.1 design, install, and configure a peer-to-peer
network (e.g., choose appropriate computers and
network interfaces, construct cables, enable file
sharing) using appropriate tools, materials, 
and equipment (e.g., UTP cable, 8P8C connectors,
crimping tool, cable tester);

B4. Network Setup and Management

B3. Electronics, Robotics, and 
Computer Interfacing

B2. Computer Systems

B1. Hardware Solutions

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. build, configure, and maintain a computer system, and connect peripheral devices;

B2. set up, optimize, and back up a computer system;

B3. design, construct, create diagrams for, and troubleshoot electronic circuits and interfaces for 
control systems;

B4. design, install, configure, test, and troubleshoot networks;

B5. demonstrate an understanding of fundamental programming concepts, and develop a program 
that interacts with an external device.

SPECIFIC EXPECTATIONS

B. COMPUTER TECHNOLOGY
SKILLS

TEJ3M
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B4.2 draw diagrams of various LAN types 
(e.g., peer-to-peer, client-server) and topologies
(e.g., bus, star, ring);

B4.3 construct various network cables (e.g.,
straight-through, crossover);

B4.4 use a variety of methods to verify the opera-
tion of a network (e.g., visual inspection, ping,
ipconfig, telnet, tracert, arp);

B4.5 use a problem-solving process (see pp. 21–23)
to troubleshoot networks. 

By the end of this course, students will:

B5.1 use constants, variables, expressions, 
and assignment statements correctly, taking
into account the order in which operations 
are performed;

B5.2 use input statements, output statements,
selection structures, and repetition structures 
in a program;

B5.3 use a design process (see pp. 22–23) to write,
test, and debug a computer program that con-
trols and/or responds to the inputs from an
external device (e.g., LED array, motor, relay,
infrared sensor, temperature sensor).

B5. Computer Programming
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By the end of this course, students will: 

C1.1 describe the effects of computer and electron-
ic technology on the environment (e.g., accumu-
lation of electronic waste, including lead and other
toxic materials used in computers; release of ozone-
destroying chemicals used to wash soldering flux
from circuit boards; energy consumed by computers
left in standby mode; fuel consumption and air
pollution reduced by computerized traffic-control
systems);

C1.2 outline how community partners and 
government agencies apply the reduce/reuse/
recycle concept to computer technology.

By the end of this course, students will:

C2.1 describe the benefits of computer and 
electronic technology for society (e.g., greater
efficiency and lower costs for information services,
improved access to technology for economically
disadvantaged people and nations, development 
of a “global village”);

C2.2 describe some of the drawbacks of computer
and electronic technology for society (e.g., loss 
of privacy, infringement of intellectual property
rights through unlicensed copying and electronic
distribution, a more sedentary lifestyle, spam,
telemarketing, Internet gambling addictions).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe environmental issues related to the widespread use of computers and associated
technologies;

C2. describe societal issues related to the widespread use of computers and associated technologies.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TEJ3M



By the end of this course, students will:

D1.1 comply with relevant industry practices,
standards, and related legislation to ensure
workplace safety (e.g., standards and regulations
specified in the Workplace Hazardous Materials
Information System [WHMIS] and the Electrical
Safety Code; grounding and enclosure standards
for electrical circuits; ergonomically sound work-
place arrangements and practices);

D1.2 describe and use appropriate equipment,
techniques, and strategies to avoid health and
safety problems associated with computer use
(e.g., back injuries from improper lifting of heavy
equipment, repetitive strain injuries, eye strain).

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers (e.g., restrictions on
commercial or personal use, prohibition of inappro-
priate content, protection of privacy);

D2.2 explain the importance of and comply with
software licensing legislation (e.g., copyright 
and patent acts);

D2.3 explain the importance of security (e.g., pass-
word protection, encryption) for confidential data
and other sensitive electronic information (e.g., to
protect against industrial espionage or identity theft).

By the end of this course, students will:

D3.1 describe various careers related to computer
technology and electronics that require 

postsecondary education (e.g., computer engineer,
systems analyst, network analyst, information
technology technician);

D3.2 describe entry requirements, including com-
puter expertise, for careers related to computer
technology (e.g., apprenticeships, university pro-
grams, college programs, industry certifications);

D3.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in com-
puter technology (e.g., mentoring programs, virtual
networking/support groups, specialized postsecondary
programs, relevant trade/industry associations);

D3.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking skills);

D3.5 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D3.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
computer technology (e.g., Passport to Safety cer-
tificate, OSP Work Plan, OSP Transition Plan, cir-
cuit diagrams, photographs of projects, video 
of working robot), and explain why having a 
current portfolio is important for career devel-
opment and advancement.D3. Career Opportunities

D2. Ethics and Security

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of relevant safety practices, standards, and legislation;

D2. describe ethical and security issues related to the use of computers;

D3. describe various careers related to computer technology and electronics, and the entry requirements
for these careers. 

SPECIFIC EXPECTATIONS
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This course enables students to develop knowledge and skills related to computer 
hardware, networks, operating systems, and other software. Students will use utility 
and application software, and learn proper procedures for installing, maintaining, and
troubleshooting computer systems and networks. Students will develop an awareness 
of environmental and societal issues related to the use of computers, and will learn about
apprenticeships and other employment opportunities in the field of computer technology
that they may choose to pursue after graduation. 

Prerequisite: None

Computer Technology,
Grade 11

Workplace Preparation TEJ3E



By the end of this course, students will: 

A1.1 use relevant technical terminology to
describe computer hardware (e.g., processors,
memory, drives, monitors, printers);

A1.2 identify and describe current storage devices
(e.g., hard drives, CD/DVD drives, USB drives);

A1.3 describe the function of current input and
output devices (e.g., keyboards, mice, tablets,
printers, monitors, scanners, webcams);

A1.4 discuss past developments and current
trends in hardware technology (e.g., changes in
types, capacity, speed, and cost).

By the end of this course, students will:

A2.1 describe common network topologies and
requirements (e.g., physical layouts, equipment,
connections);

A2.2 describe the function of various types 
of network hardware (e.g., hubs, switches,
routers, cabling);

A2.3 describe the advantages and disadvantages
of networked computing (e.g., data sharing,
collaborative applications, security, costs, centralized
administration, reliability, effects of equipment failure).

By the end of this course, students will:

A3.1 describe the purpose of various types of soft-
ware (e.g., operating systems, application software,
drivers, firmware);

A3.2 compare the requirements of various operat-
ing systems (e.g., memory, hard-drive space,
processor type and speed, video resolution);

A3.3 identify a variety of current software prod-
ucts, their uses, and their hardware require-
ments;

A3.4 describe the use of drivers and plug-and-
play systems for computer hardware;

A3.5 identify issues of software compatibility 
(e.g., operating systems; software, driver, and 
operating system updates; hardware; backward 
and forward compatibility of files).

A3. Software

A2. Networking Concepts

A1. Computer Hardware 

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the function and development of a variety of computer hardware;

A2. describe the topologies and hardware of computer networks, and the advantages and disadvantages
of computer networking;

A3. describe the requirements and purpose of a variety of current software, and identify compatibility
issues for this software.

SPECIFIC EXPECTATIONS
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A. COMPUTER TECHNOLOGY
FUNDAMENTALS
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By the end of this course, students will: 

B1.1 analyse user hardware needs for a personal
computer (e.g., processor type and speed, memory,
hard-drive capacity, modem and/or network card,
video card, audio card, number and types of ports,
wireless communication), and write a summary
of these needs;

B1.2 compare availability and costs for hardware
from local, national, and/or global suppliers;

B1.3 design an effective home office layout,
including the location of computers, peripherals,
furniture, and lighting.

By the end of this course, students will:

B2.1 follow established procedures for installing,
servicing, and troubleshooting computer hardware;

B2.2 follow correct procedures to prevent damage
to computer components (e.g., use of anti-static
wrist straps, mats, bags, and containers);

B2.3 perform basic maintenance on the hardware
components of a computer system (e.g., remove
dust from fans and circuit boards, clean input devices
and monitor screen, change printer cartridges);

B2.4 use utility software to diagnose and correct
problems (e.g., defragment a drive, scan hard
drives for errors and defective sectors, detect and
remove viruses and spyware);

B2.5 use established procedures to perform back-
ups of system data and user information;

B2.6 install and configure expansion and upgrade
devices (e.g., video card, network card, memory,
secondary storage devices).

By the end of this course, students will:

B3.1 use a design process (see pp. 22–23) to plan
and install a home or small office network;

B3.2 install and configure additional shared
devices on a network (e.g., printers, scanner,
drives);

B3.3 use network utilities (e.g., ping, telnet, ipcon-
fig) to diagnose and correct problems (e.g.,
incorrect IP configuration, slow connections).

By the end of this course, students will:

B4.1 collect and analyse information from cus-
tomers to determine their software needs 
(e.g., security requirements, budget, applications,
preferred platform);

B4.2 properly set up and configure software for
various user needs (e.g., business, personal, and/or
gaming applications; access for multiple users and/or
visually impaired users; master user account);

B4.3 properly install software upgrades (e.g., oper-
ating system, application software);

B4.4 install and update utility and antivirus 
software.

B4. Software Implementation

B3. Network Setup and Management

B2. Installation, Maintenance, and
Troubleshooting

B1. Hardware Solutions

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. research and determine hardware solutions for users’ computer needs;

B2. install, update, maintain, and troubleshoot computer hardware, and back up system and user data;

B3. plan, install, and manage a computer network;

B4. install, use, and update operating systems, utility software, and application software.

SPECIFIC EXPECTATIONS

B. COMPUTER TECHNOLOGY 
SKILLS

TEJ3E



By the end of this course, students will: 

C1.1 describe the effects of computer technology
on the environment (e.g., accumulation of elec-
tronic waste, use of lead and other toxic materials
in computers, use of ozone-destroying chemicals to
wash soldering flux from circuit boards, energy
consumed by computers left in standby mode, ener-
gy saved by use of programmable thermostats);

C1.2 outline how community partners and 
government agencies apply the reduce/reuse/
recycle concept to computer technology.

By the end of this course, students will:

C2.1 describe the benefits of computer technology
for society (e.g., cheaper and more efficient infor-
mation services, telecommuting, development of a
“global village”);

C2.2 describe the drawbacks of computer technol-
ogy for society (e.g., Internet gambling addictions,
more sedentary lifestyle, spam, telemarketing, loss
of privacy).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe environmental issues related to the widespread use of computer technology;

C2. describe societal issues related to the widespread use of computer technology.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 use appropriate equipment, techniques, and
strategies to avoid health and safety problems
when assembling, using, and maintaining com-
puter systems (e.g., repetitive strain injuries, eye
strain, electrical shock);

D1.2 describe issues related to Internet safety 
(e.g., protection of information stored on computers
or transmitted over a network, cyberstalking,
cyberbullying, privacy policies).

By the end of this course, students will:

D2.1 comply with acceptable-use policies for com-
puters (e.g., restrictions on commercial or personal
use, prohibition of inappropriate content and 
plagiarism, protection of privacy and intellectual
property rights);

D2.2 explain how copyright legislation applies to
computer software and media content, and fol-
low proper licensing and registration procedures
for such material (e.g., rights: copyright, open
source, public domain; licences: shareware, retail,
copyleft such as Creative Commons and GNU);

D2.3 explain the importance of passwords, securi-
ty software updates, and protection of personal
information and client data.

By the end of this course, students will:

D3.1 keep accurate records of customer informa-
tion using a database, spreadsheet, or word
processor (e.g., customer name, contact informa-
tion, contact date and time, description of the tech-
nical problem and any action taken);

D3.2 describe the importance of professionalism 
in customer service (e.g., telephone etiquette,
appropriate personal appearance and demeanour,
keeping accurate records);

D3.3 follow appropriate customer-service proto-
cols and procedures (e.g., procedures for dealing
with complaints, troubleshooting, and customer
support by telephone, email, or the Internet);

D3.4 communicate with clients using an appropri-
ate level of technical terminology.

By the end of this course, students will:

D4.1 use time-management skills in project set-
tings (e.g., set realistic goals, recognize time con-
straints, plan for deadlines);

D4.2 use computer terminology correctly, and
compile an up-to-date glossary of computer
terms and acronyms.

D4. Workplace Skills

D3. Customer Service

D2. Ethics and Security

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. identify and follow computer-related safety practices;

D2. describe ethical and security issues related to the use of computers;

D3. describe and apply professional customer-service practices;

D4. apply the skills required for success in the workplace;

D5. describe opportunities for careers and training related to computer technology.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TEJ3E
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By the end of this course, students will:

D5.1 describe various computer-related job 
opportunities in local business and industry
(e.g., retail sales, apprenticeship, IT hardware 
technician, IT network technician, electronic 
service technician);

D5.2 identify opportunities for further training
and certification (e.g., apprenticeship, college
courses, trade certifications);

D5.3 describe lifelong learning methods used 
in the computer technology industry (e.g., web-
based learning, printed materials, college courses,
on-the-job training);

D5.4 identify groups and programs that are avail-
able to support students who are interested 
in pursuing non-traditional career choices in
computer technology (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

D5.5 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking skills); 

D5.6 demonstrate an understanding of and 
apply the work habits that are important for
success in the computer technology industry, as
identified in the Ontario Skills Passport (e.g.,
working safely, teamwork, reliability, organization,
working independently, initiative, self-advocacy,
customer service);

D5.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
computer technology (e.g., Passport to Safety 
certificate, OSP Work Plan, OSP Transition Plan,
work logs, photographs of projects), and explain
why having a current portfolio is important 
for career development and advancement.

D5. Career Opportunities
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This course extends students’ understanding of computer systems and computer 
interfacing with external devices. Students will assemble computer systems by installing
and configuring appropriate hardware and software, and will learn more about funda-
mental concepts of electronics, robotics, programming, and networks. Students will
examine related environmental and societal issues, and will explore postsecondary path-
ways leading to careers in computer technology.

Prerequisite: Computer Engineering Technology, Grade 11, 
University/College Preparation

Computer Engineering
Technology, Grade 12

University/College Preparation TEJ4M



By the end of this course, students will: 

A1.1 describe the function of internal buses within
computer systems (e.g., data bus; memory bus;
address bus; buses in CPUs, RAM, and chipsets);

A1.2 identify appropriate storage devices for vari-
ous computing requirements (e.g., optical drives,
flash drives, single and arrayed hard drives);

A1.3 describe how advances in computer techno-
logy (e.g., CPUs, memory, storage) have spurred
advances in related technologies (e.g., cellular
telephones, hand-held devices, image capture systems).

By the end of this course, students will:

A2.1 describe how to assign permissions and
attributes to drives, folders, and files with 
various operating systems (e.g., user permissions,
archiving, encryption, compression);

A2.2 describe methods for optimizing a computer
system (e.g., updating firmware, updating drivers,
defragmenting files, allocating virtual memory);

A2.3 describe the functions of the BIOS and other
firmware in computer systems (e.g., boot process,
hardware recognition, resource allocation, port 
settings, energy management);

A2.4 describe various standards for data flow
between computer ports and peripherals 
(e.g., MIDI, RS-232, USB, IEEE 1394, SCSI).

By the end of this course, students will:

A3.1 use technical terminology to accurately
describe the specifications for electronic compo-
nents and computer interfaces;

A3.2 describe the function and operation of vari-
ous input devices, output devices, and electron-
ic circuits used in interface and control systems
(e.g., input devices: temperature sensor, light sensor,
position encoder; output devices: AC motor, step-
per motor; circuits: power supply, motor driver);

A3.3 calculate the values and operating parameters
of electronic components in a circuit, using fun-
damental laws and circuit-analysis techniques
(e.g., Ohm’s law, Kirchhoff’s laws, Thévenin and
Norton equivalent circuits);

A3.4 draw and interpret diagrams that use standard
symbols to represent electronic components and
the operation of control systems (e.g., schematic
diagram, block diagram, flow chart);

A3.5 research and select components based on 
circuit requirements (e.g., use Internet searches,
manufacturer’s data sheets, supplier catalogues,
and/or parts database).

A3. Electronics, Robotics, and 
Computer Interfacing

A2. Computer Systems

A1. Computer Hardware

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of internal buses and storage devices, and of advances in 
computer technology;

A2. demonstrate an understanding of system optimization and of permissions, attributes, firmware, 
and communication standards used in computer systems;

A3. demonstrate an understanding of devices and electronic circuits in interfaces and control systems;

A4. demonstrate an understanding of network addressing and routing;

A5. demonstrate an understanding of computer logic circuits and the representation, manipulation, 
and transmission of data by computers.

SPECIFIC EXPECTATIONS
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By the end of this course, students will:

A4.1 describe the function of routed protocols 
(e.g., IP, IPX) and routing protocols (e.g., RIP,
OSPF, EIGRP) in the transmission of data 
over a network;

A4.2 explain the seven layers of the OSI (open 
systems interconnection) model and the corre-
sponding network devices;

A4.3 describe IP addressing and subnetting 
strategies for IP networks (e.g., borrowing 
bits, calculating number of subnets and hosts,
determining specific subnet address range);

A4.4 describe static and dynamic classful public
and private addressing and related strategies
(e.g., Class A, Class B, Class C, NAT, PAT, DHCP).

By the end of this course, students will:

A5.1 perform arithmetic operations on positive and
negative binary numbers (e.g., addition, subtrac-
tion) using two’s complement representation;

A5.2 use Boolean logic (e.g., Karnaugh maps) to
design a solution to a logic problem that has
multiple inputs and outputs (e.g., manufacturing
process, starting a car);

A5.3 use Boolean logic and the laws of Boolean
algebra to design, simplify, and build computer
logic circuits using logic gates (e.g., adder circuit,
decoder circuit);

A5.4 describe the role of flip-flop circuits in the
storage and flow of data (e.g., asynchronous
counter, synchronous counter, shift register,
memory register);

A5.5 describe how computers store and work 
with different types of data, including numbers,
characters, and arrays;

A5.6 explain how analogue quantities can be 
represented by digital systems (e.g., analogue-
to-digital converter, pulse-width modulation).

A5. Data Representation and 
Digital Logic

A4. Networking Concepts
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By the end of this course, students will: 

B1.1 select appropriate components and build
computer systems that meet specific requirements
(e.g., gaming system, engineering workstation,
media centre, control system, home office system);

B1.2 select and use appropriate procedures, tools,
and diagnostic equipment when assembling
computing devices (e.g., procedures: use of 
anti-static wrist strap and/or mat; tools: crimper;
diagnostic equipment: multimeter, cable tester,
oscilloscope);

B1.3 construct and test connection media for 
interfacing a computer with an external 
device (e.g., serial cable, parallel cable).

By the end of this course, students will:

B2.1 use a variety of sources to collect informa-
tion for solving computer problems (e.g.,
Internet searches, technical reference materials);

B2.2 create a log and/or engineering journal to
document work done on computer systems
(e.g., troubleshooting, software updates, hardware
installations, maintenance);

B2.3 use a logical approach to diagnose and 
troubleshoot computer hardware and 
software problems.

By the end of this course, students will:

B3.1 use a design process (see pp. 22–23) and
appropriate software (e.g., circuit simulation 
software, CAD [computer-aided design] software)
to design circuits;

B3.2 construct circuits made from both discrete
components and integrated circuits to perform
specific functions (e.g., regulated power supply,
electronic dice, audio amplifier, microcontroller-
based alarm circuit);

B3.3 safely construct electronic circuits for inter-
facing or robotic applications using appropriate
materials, tools, and techniques, including 
soldering (e.g., materials: breadboard, printed 
circuit board, etchant, solder; tools: soldering 
iron, etch bath, third hand with magnifier);

B3.4 test and troubleshoot electronic circuits, 
using appropriate methods (e.g., isolating and
substituting components) and test equipment
(e.g., multimeter, oscilloscope, logic probe), and
modify the circuits to meet design requirements
if necessary.

B3. Electronics, Robotics, and 
Computer Interfacing

B2. Computer Systems

B1. Hardware Solutions

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. build computer systems and connection media to meet specific requirements, using appropriate 
procedures, tools, and equipment;

B2. maintain and troubleshoot a variety of computer hardware and software;

B3. design, build, test, and troubleshoot interfaces and other circuits that meet specific design
requirements;

B4. design, build, configure, maintain, and troubleshoot networks, and set up various network 
services for users;

B5. demonstrate an understanding of programming concepts, and create programs that interact with
external devices.

SPECIFIC EXPECTATIONS
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By the end of this course, students will:

B4.1 design and build a network (e.g., connection
media, interconnection devices, peripherals, server,
workstations) that meets user requirements;

B4.2 optimize and maintain a computer network
(e.g., check performance, accessibility, and security);

B4.3 implement various network services for
users (e.g., HTTP, FTP, remote desktop, SMTP,
DHCP);

B4.4 configure workstations, servers, and/or net-
worked devices (e.g., create users, assign privileges
to folders, set up services, format and partition
hard drives);

B4.5 apply logical troubleshooting techniques,
using data from simulation and/or diagnostic
tools (e.g., simulation software, packet sniffers,
cable tester).

By the end of this course, students will:

B5.1 compare low-level and high-level program-
ming languages;

B5.2 apply programming concepts including 
subroutines, parameter passing, decision and
repetition structures, arrays, and character 
representation;

B5.3 use a design process (see pp. 22–23) to create
a program that interacts with a real-world device
(e.g., traffic light, alarm system, robot, joystick);

B5.4 write a low-level program that runs on a real
or simulated controller device (e.g., programmable
logic controller [PLC], microcontroller, assembler
simulator).

B5. Computer ProgrammingB4. Network Setup and Management
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By the end of this course, students will: 

C1.1 assess the effects of computer and electronics
technology on the environment (e.g., hazardous
materials contained in computer components, use
of energy and other resources, fuel consumption
and air pollution reduced by computerized traffic-
control systems);

C1.2 outline and apply strategies to recycle or
reuse computers and computer components
(e.g., develop a local recycle/reuse program, create
an in-school public awareness campaign).

By the end of this course, students will:

C2.1 assess the benefits of computer and electron-
ic technology for society (e.g., improved access to
technology for economically disadvantaged people
and nations; greater efficiency and lower costs for
information services; development of a “global 
village”; software that can help monitor or predict
changes in wetland area, deforestation, and climate);

C2.2 assess the drawbacks of computer and elec-
tronics technology for society (e.g., Internet 
gambling addictions, more sedentary lifestyle,
spam, telemarketing, loss of privacy, infringement
of intellectual property rights through unlicensed
copying and electronic distribution).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. analyse environmental issues related to the widespread use of computers and associated 
technologies, and apply strategies to reduce environmental harm from computer use;

C2. analyse societal issues related to the widespread use of computers and associated technologies.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 explain the importance of following industry
health and safety standards and practices (e.g.,
standards and regulations specified in the Workplace
Hazardous Materials Information System [WHMIS]
and the Electrical Safety Code; practices such as
electrical grounding and precautionary measures
when working with live circuits and devices that
store electrical energy; ergonomically sound work-
place arrangements and practices);

D1.2 evaluate and use appropriate techniques to
avoid health and safety problems (e.g., repetitive
strain injuries, eye strain, electrical shock, burns
from soldering tools) when assembling, using, 
and maintaining computer systems.

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers, cellular technology,
PDAs, and/or other electronic devices (e.g.,
appropriate use, protection of intellectual property
rights, prohibition of plagiarism);

D2.2 outline a purchasing policy for computers,
taking ethical issues into account (e.g., the envi-
ronment, human rights, child labour);

D2.3 describe methods to safeguard confidential
data and other sensitive electronic information
(e.g., password protection, encryption, biometrics,
behaviometrics, steganography).

By the end of this course, students will:

D3.1 assess various career opportunities related to
computer technology and electronics(e.g., com-
puter engineering technician or technologist, elec-
trical engineer, programmer, systems analyst), and
identify opportunities for further training and
certification (e.g., college or university programs,
trade certifications);

D3.2 explain the need for lifelong learning in the
computer technology industry (e.g., rapid
changes in technology, employability, progress into
positions of greater responsibility);

D3.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking skills);

D3.4 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D3.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in computer technology (e.g.,
Passport to Safety certificate, OSP Work Plan, OSP
Transition Plan, circuit diagrams, photographs of
projects, video of working robot), and explain why
having a current portfolio is important for
career development and advancement.

D3. Career Opportunities

D2. Ethics and Security

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. explain the importance of safety standards and practices, and use appropriate techniques to avoid
health and safety problems;

D2. describe ethical and security issues related to the use of computers and related technology;

D3. assess career opportunities related to computer technology and electronics, and explain the impor-
tance of postsecondary education and lifelong learning in the computer technology industry.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TEJ4M
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This course enables students to further develop their practical understanding of computer
hardware, software, networks, and operating systems. Students will use utility and
application software, and will follow proper procedures for installing, maintaining, 
and troubleshooting computer systems and networks. In addition to demonstrating 
an understanding of the ethical use and environmental effects of computers, students
will develop marketable skills and assess career opportunities in the field. 

Prerequisite: Computer Technology, Grade 11, Workplace Preparation

Computer Technology,
Grade 12

Workplace Preparation TEJ4E
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By the end of this course, students will: 

A1.1 accurately use relevant technical terminology
to describe the specifications of computer hard-
ware (e.g., type, speed, capacity, compatibility,
connections);

A1.2 describe the characteristics of processor
types (e.g., 32-bit, 64-bit, multi-core);

A1.3 describe the operation of current input and
output devices (e.g., keyboards, mice, tablets,
printers, monitors, scanners, webcams);

A1.4 describe the evolution of home computing
(e.g., cost, availability, and ease of use of computing
systems);

A1.5 describe hardware innovations in computers
and related technologies (e.g., lower costs, faster
speeds, smaller sizes, and greater memory density
for computers and for cellular, hand-held, and 
biometrics devices);

A1.6 explain the effect of trends in software
design and data storage on hardware require-
ments and data processing (e.g., the need for
increased processor speed, memory, storage capaci-
ty, and bandwidth; longer boot times; large
increases in the number and size of files).

By the end of this course, students will:

A2.1 research and describe common network
topologies and technologies;

A2.2 compare hardware and connection media
(e.g., hardware: hub, switch, router; media: UTP,
fibre-optic cable, wireless) used for different
types of networks (e.g., home and small office,
small-to-medium enterprise);

A2.3 describe common user requirements that
affect the design of a network (e.g., shared print-
er, wireless access, shared Internet connection,
remote access).

By the end of this course, students will:

A3.1 describe the purpose and basic operation 
of an operating system;

A3.2 describe the purpose and basic operation 
of common application software (e.g., word
processors, spreadsheets, databases, programming
environments);

A3.3 describe the purpose and basic operation 
of various types of utility software (e.g., system
tools, backup and recovery software, antivirus and
anti-spyware programs, security suites);

A3.4 analyse user software needs for a given 
purpose;

A3.5 evaluate the suitability of available software
for a specific task;

A3.6 describe the specific minimum hardware 
configurations required for various software.

A3. Software

A2. Networking Concepts

A1. Computer Hardware 

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the function and development of a variety of current computer hardware;

A2. describe network topologies, devices, and connection media as well as common user 
network requirements;

A3. describe various types of software, analyse software needs, and evaluate available software.

SPECIFIC EXPECTATIONS

A. COMPUTER TECHNOLOGY
FUNDAMENTALS

TEJ4E



By the end of this course, students will: 

B1.1 use a problem-solving process (see pp. 21–23)
to find solutions for user hardware needs, and
compare and contrast solutions for various situ-
ations (e.g., home computing, desktop publishing,
small business, large office);

B1.2 compare hardware availability and costs
from local, national, and global suppliers;

B1.3 write a report recommending computing
hardware to meet user requirements.

By the end of this course, students will:

B2.1 develop and follow procedures for hardware
installation, service, and troubleshooting;

B2.2 document and follow correct procedures 
to prevent damage to computer components
(e.g., use of anti-static wrist straps, mats, bags,
and containers);

B2.3 perform preventive maintenance on a variety
of hardware components;

B2.4 use utility software and/or diagnostic tools 
to correct problems on a computer and/or 
a network;

B2.5 design effective procedures for backing up
system data and user information.

By the end of this course, students will:

B3.1 develop and follow procedures for network
installation, service, and troubleshooting;

B3.2 set up and/or configure networked work-
stations and shared devices using appropriate 
connection media (e.g., UTP straight-through and
cross-over cables, serial cables, fibre optics, wireless);

B3.3 install and configure network operating 
systems and client services;

B3.4 use network utility software (e.g., protocol
analyser, extended ping, extended traceroute) to
diagnose and correct problems.

By the end of this course, students will:

B4.1 install and configure new software and
upgrades on a computer system;

B4.2 describe the need for software, firmware, 
and device-driver upgrades, identify various
sources for them, and follow proper procedures
for installing the various types of upgrades;

B4.3 compare software availability and costs from
local, national, and global suppliers;

B4.4 use manuals and online documentation to
explore the features of new software.

B4. Software Implementation

B3. Network Setup and Management

B2. Installation, Maintenance, and
Troubleshooting

B1. Hardware Solutions

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. determine and report on hardware solutions for user computing needs;

B2. install, maintain, and troubleshoot computer hardware, and design backup procedures;

B3. install, configure, manage, maintain, and troubleshoot computer networks and related services;

B4. install, configure, and update a variety of software.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

C1.1 assess the effects of computer technology 
on the environment (e.g., leakage of hazardous
substances from obsolete computers dumped in
landfills or improperly recycled; increased energy
use; benefits of computer-controlled heating and
cooling systems);

C1.2 outline and apply strategies to recycle and
reuse computer components (e.g., build comput-
ers using used components and donate to a commu-
nity partner, offer a service where computers can be
upgraded using used components);

C1.3 describe and apply strategies and devices
that help reduce the energy used by computers
at home and in the workplace (e.g., software that
throttles drive speed and CPU speed, monitors that
turn off automatically, more efficient processors,
lower-speed hard drives, diskless computers, virtu-
alization to eliminate extra computers).

By the end of this course, students will:

C2.1 analyse the benefits of computer technology
for society (e.g., improved access to technology for
economically disadvantaged people and nations,
greater efficiency and lower costs for information
services, development of a “global village”, use of
computers to help monitor and predict long-term
environmental changes);

C2.2 analyse the drawbacks of computer technolo-
gy for society (e.g., Internet gambling addictions,
more sedentary lifestyle, spam, telemarketing, loss
of privacy).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. describe environmental issues related to the widespread use of computer technology, and 
apply strategies to reduce environmental harm from computer use;

C2. analyse societal issues related to the widespread use of computer technology.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TEJ4E



By the end of this course, students will: 

D1.1 explain the importance of following industry
health and safety standards and practices (e.g.,
standards and regulations specified in the Workplace
Hazardous Materials Information System [WHMIS],
the Electrical Safety Code, and the Occupational
Health and Safety Act, and by the Workplace Safety
and Insurance Board [WSIB]; ergonomically sound
workplace arrangements and practices);

D1.2 describe and use appropriate equipment,
techniques, and strategies to avoid health and
safety problems when assembling, using, and
maintaining computer systems (e.g., repetitive
strain injuries, eye strain, electrical shock);

D1.3 research and discuss issues related to
Internet safety (e.g., protection of information
stored on computers or transmitted over a network,
cyberstalking, cyberbullying, privacy policies).

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers (e.g., restrictions on
commercial or personal use, prohibition of inappro-
priate content and plagiarism, protection of privacy
and intellectual property rights);

D2.2 explain the reasons for software licensing
agreements and registration procedures;

D2.3 explain the importance of computer security
(e.g., passwords, security software updates, protect-
ing personal identity information and client data).

By the end of this course, students will:

D3.1 develop procedures for tracking client data
electronically (e.g., using a spreadsheet, database,
journal, or log);

D3.2 explain the importance of professionalism in
customer relations (e.g., ensuring appropriate per-
sonal appearance, using active listening techniques,
making eye contact, speaking clearly and respectful-
ly, being approachable, being aware and respectful
of diverse cultural communication styles);

D3.3 develop and model customer-service proce-
dures for dealing with clients (e.g., procedures
for complaints, troubleshooting, and providing cus-
tomer support by telephone, email, or the Internet);

D3.4 communicate with clients using an appropri-
ate level of technical terminology;

D3.5 model user-level support for software (e.g.,
simulate an IT help desk, create an FAQ website).

By the end of this course, students will:

D4.1 demonstrate time-management skills in proj-
ect settings (e.g., set realistic goals, recognize time
constraints, plan for deadlines, prioritize tasks);

D4. Workplace Skills

D3. Customer Service

D2. Ethics and Security

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. explain and follow computer-related safety standards and practices;

D2. describe ethical and security issues related to the use of computers;

D3. demonstrate an understanding of professional customer-service practices;

D4. apply the skills required for success in the workplace;

D5. describe opportunities for careers and training related to computer technology, and explain 
the need for lifelong learning in the computer technology industry.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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D4.2 conduct and participate in all aspects 
of effective meetings for various purposes 
(e.g., create and follow an agenda, write and 
circulate minutes, conduct chaired and round-
table meetings);

D4.3 use computer terminology correctly, and
compile a glossary of computer terms and
acronyms.

By the end of this course, students will:

D5.1 explore various computer-related job oppor-
tunities in local, national, and international
businesses and industries (e.g., retail salesperson,
IT hardware technician, IT network technician,
electronic service technician);

D5.2 describe the opportunities for and the 
importance of postsecondary training and 
certification related to computer technology
(e.g., apprenticeship, college courses, trade certifi-
cations);

D5.3 explain the need for lifelong learning in the
computer technology industry;

D5.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking
skills);

D5.5 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy, customer
service);

D5.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
computer technology (e.g., Passport to Safety 
certificate, OSP Work Plan, OSP Transition Plan,
work logs, photographs of projects), and explain
why having a current portfolio is important 
for career development and advancement.

D5. Career Opportunities
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CONSTRUCTION
TECHNOLOGY
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Construction technology has always played a central role in society. It is a multifaceted
industry in which projects can result in products, systems, processes, or services and
encompass various aspects of production, repair, and maintenance. In construction tech-
nology courses, students will learn about designing, constructing, and maintaining a
variety of buildings and structures, and will gain experience with the tools, equipment,
and processes commonly used in the field. Students will also learn about health and safety
standards in the construction industry, building codes and regulations, and employment
opportunities and careers in the various sectors of the industry, including electricity, car-
pentry, masonry, heating and cooling, and plumbing. 

The construction technology courses initially focus on residential and light construction
systems related to residential buildings and structures, and progress to more advanced 
residential and light commercial construction. The woodworking courses allow students 
to concentrate on furniture building or cabinet making.

The list of approved emphasis areas for construction technology can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course focuses on the development of knowledge and skills related to residential
construction. Students will gain hands-on experience using a variety of construction
materials, processes, tools, and equipment; learn about building design and planning
construction projects; create and interpret working drawings and sections; and learn how
the Ontario Building Code and other regulations and standards apply to construction
projects. Students will also develop an awareness of environmental and societal issues
related to construction technology, and will explore career opportunities in the field.

Prerequisite: None

Construction Engineering
Technology, Grade 11

College Preparation  TCJ3C
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By the end of this course, students will: 

A1.1 identify and describe the uses and features 
of construction materials (e.g., lumber, concrete,
oriented-strand board [OSB], adhesives, finishes,
hardware), tools (e.g., hammers, pliers, hand saws,
circular saws, drills), and equipment (e.g., gener-
ators, scaffolds);

A1.2 identify and describe the properties (e.g.,
physical, mechanical, thermal) of common natu-
ral and manufactured building materials (e.g.,
natural wood, engineered wood, steel framing);

A1.3 identify and describe the processes used to
produce a variety of construction materials (e.g.,
concrete, masonry, metal products, wood products);

A1.4 identify and describe various residential con-
struction processes (e.g., slip forming, insulated
concrete forming, platform framing, balloon fram-
ing, assembling modular cabinetry);

A1.5 identify and describe structural and 
non-structural components of buildings (e.g.,
structural: footings, foundations, floors, bearing
walls, columns, beams, lintels, trusses, rafters; 
non-structural: trim, siding, flooring).

By the end of this course, students will:

A2.1 describe the purpose of building codes (e.g.,
Ontario Building Code, Ontario Electrical Safety
Code, Ontario Fire and Plumbing codes);

A2.2 identify and describe regulations and/or by-
laws that apply to the design and construction
of residential buildings (e.g., municipal by-laws;
zoning regulations; official plans; requirements for
setbacks, easements, and barrier-free access);

A2.3 identify and describe standards that apply to
residential construction projects (e.g., standards
from the Canadian Standards Association [CSA],
Underwriters Laboratories of Canada [ULC], and
the Workplace Safety and Insurance Board
[WSIB]);

A2.4 identify permits and inspections required for
residential construction projects (e.g., building,
plumbing, electrical);

A2.5 describe how standards for the quality and
processing of materials (e.g., lumber grades, CSA
specifications for pipe and wire) affect the design
of a building;

A2.6 identify organizations that promote sustain-
able building practices, and related standards
(e.g., Canada Green Building Council, Leadership
in Energy and Environmental Design [LEED®]
certification standards).

By the end of this course, students will:

A3.1 identify and describe the systems in a typical
building (e.g., foundation, framing, electrical,
plumbing, roof);

A3.2 describe the relationship between structural
systems and architectural elements in construc-
tion (e.g., cladding on an exterior support pier);

A3. Building Systems

A2. Building Codes, Regulations,
and Standards

A1. Materials, Processes, and
Components

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of construction materials, processes, and components;

A2. describe the building codes, regulations, and standards that govern construction projects;

A3. demonstrate an understanding of the systems in a residential building;

A4. demonstrate an understanding of design considerations for residential buildings;

A5. use construction terminology correctly.

SPECIFIC EXPECTATIONS

A. CONSTRUCTION  TECHNOLOGY
FUNDAMENTALS

TCJ3C
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A3.3 identify and describe modifications to build-
ing systems that would improve the quality
and value of the building (e.g., upgraded ventila-
tion, insulation, air barrier).

By the end of this course, students will:

A4.1 describe the features of different types of
houses (e.g., one-storey, two-storey, split-level,
duplex);

A4.2 identify a variety of building types (e.g.,
residential, institutional), architectural styles 
(e.g., Colonial, Tudor, Victorian, Aboriginal), and
construction engineering features (e.g., post 
and beam, keystone, steel supporting column);

A4.3 identify components of an environmentally
friendly house (e.g., solar water heater, energy-
efficient heating and cooling systems, recycled
building materials);

A4.4 describe human factors (e.g., function,
ergonomics, aesthetics) to consider when 
planning aspects of a house (e.g., size, appear-
ance, traffic flow, means of egress, use of non-
allergenic materials);

A4.5 identify and describe the reasons for select-
ing a particular structure and materials for a
construction project (e.g., structure: wood versus
steel beams; materials: asphalt shingles versus 
steel roofing);

A4.6 identify factors affecting the design of a
foundation (e.g., drainage, soil type, load, frost
penetration);

A4.7 identify the weather-related loads and stresses
that a building must be designed to withstand
(e.g., force of wind, snow load on roofs, expansion
and contraction due to changes in temperature and
humidity).

By the end of this course, students will:

A5.1 use correct terminology to identify and
describe materials, supplies, and structural
components (e.g., materials: plywood, concrete,
polyvinyl chloride [PVC] pipe, wire and cable;
supplies: P-trap, ground fault circuit interrupter;
structural components: footing, stud, lintel,
plenum, valance, gable);

A5.2 use correct terminology to describe construc-
tion processes and techniques (e.g., processes:
joining, levelling, squaring, making plumb; 
techniques: toe-nailing, shimming);

A5.3 use correct terminology to identify and
describe construction tools and equipment 
(e.g., tools: framing hammer, level, wire stripper,
tri-square, power nailer; equipment: air compres-
sor, cement mixer).

A5. Terminology

A4. Design Considerations
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By the end of this course, students will: 

B1.1 identify the steps of a design process (see 
pp. 22–23), and describe how the design process
is used in the construction industry (e.g., prepar-
ing floor plans, designing prefabricated components;
in urban planning);

B1.2 use appropriate problem-solving processes
and techniques (see pp. 21–23) to address chal-
lenges related to various residential construction
projects (e.g., house, cottage, shed, renovation);

B1.3 use models, prototypes, and/or sketches to
aid in improving the design of construction
projects;

B1.4 apply design principles (e.g., scale, proportion,
contrast) when designing systems in construction
projects (e.g., placement of electrical and plumbing
fixtures).

By the end of this course, students will:

B2.1 identify the symbols, abbreviations, hatchings,
and other conventions used in various types 
of drawings of residential buildings (e.g., layout,
foundation, floor plan, elevation, cross-section,
detail, electrical system, mechanical system);

B2.2 interpret technical drawings and specifications
to accurately plan and lay out residential con-
struction projects (e.g., determine dimensions,

materials required, windows and door types, and
locations of electrical devices and plumbing fixtures);

B2.3 modify and/or create hand-drafted and/or
computer-assisted technical drawings (e.g.,
orthographic, isometric, plan, elevation, plumbing,
cross-section), using appropriate metric and/or
imperial units.

By the end of this course, students will:

B3.1 use appropriate sources to determine the
technical requirements for residential construc-
tion projects (e.g., technical charts and tables,
engineering reports, building codes and regulations,
standards, municipal by-laws);

B3.2 identify and describe the types of loads 
(e.g., live, dead) that building codes require 
residential structural members (e.g., footings,
foundations, floors, bearing walls, roofs, columns,
beams, lintels) to withstand;

B3.3 communicate accurate technical information
verbally and graphically (e.g., through written
instructions, sketches, and/or detail drawings).

By the end of this course, students will:

B4.1 determine dimensions and lay out construc-
tion projects using mathematical principles and
formulas (e.g., Pythagorean theorem, volume and
area formulas);

B4. Mathematical Skills

B3. Using Technical Data

B2. Technical Drawings

B1. Design and Planning

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply a design process and other problem-solving processes and techniques as appropriate to
develop solutions for construction problems or challenges;

B2. create and use working drawings for a variety of residential construction projects;

B3. determine, use, and communicate accurate technical data in the design of construction projects;

B4. use the mathematical skills required in designing, laying out, and preparing estimates for 
construction projects.

SPECIFIC EXPECTATIONS

B. DESIGN, LAYOUT, AND 
PLANNING SKILLS

TCJ3C
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B4.2 use the tables in Part 9 of the Ontario Building
Code to determine the required sizes, spacing,
and numbers of structural components (e.g.,
floor joists, lintels) for a construction project;

B4.3 prepare detailed, accurate estimates of quan-
tities and costs of materials for construction
projects, using appropriate metric and/or impe-
rial units (e.g., metres, square metres, litres, board
feet, linear feet, square feet, cubic yards);

B4.4 determine lengths and diameters of fasten-
ing devices needed to assemble various con-
struction projects (e.g., lengths and gauges of
screws, nails, and staples; diameters of dowels),
using appropriate metric and/or imperial units.
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By the end of this course, students will: 

C1.1 demonstrate safe work practices when 
using hand tools, power tools, equipment, 
and materials;

C1.2 correctly use metric and imperial measuring
tools and equipment in a variety of construc-
tion projects;

C1.3 lay out construction projects using a variety
of tools and equipment (e.g., framing square,
laser level, string line, plumb bob).

By the end of this course, students will:

C2.1 safely construct projects in accordance with
the specifications for the project (e.g., technical
drawings, lists of specified materials and fixtures);

C2.2 install various systems of a construction proj-
ect (e.g., structural, electrical, plumbing, heating/
ventilation/air-conditioning, cabinetry) in accord-
ance with codes, regulations, and standards
(e.g., building code requirements for size and spac-
ing of joists or beams, Ontario Electrical Safety
Code requirements for wiring and fixtures);

C2.3 describe modifications to improve residential
construction projects, and make these modifica-
tions where appropriate.

By the end of this course, students will:

C3.1 identify and correctly apply appropriate 
exterior finishing materials (e.g., siding, stucco,
deck stain);

C3.2 identify and correctly apply appropriate 
interior finishing materials (e.g., paint, wall-
paper, trim, casing).

C3. Finishing

C2. Fabrication and Assembly

C1. Technical Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment,
and materials;

C2. demonstrate safe and accurate building techniques;

C3. correctly apply various finishes to complete residential construction projects.

SPECIFIC EXPECTATIONS

C. FABRICATION, ASSEMBLY, AND
FINISHING SKILLS

TCJ3C



By the end of this course, students will: 

D1.1 plan projects and processes to minimize
waste (e.g., use efficient cutting patterns, reuse 
and recycle leftover materials);

D1.2 identify and describe environmentally
friendly building practices (e.g., high-efficiency
heating and cooling, renewable energy technologies,
reuse of grey water, use of materials produced from
sustainable resources);

D1.3 describe the environmental effects of using
natural and manufactured construction materi-
als (e.g., energy use, release of toxic chemicals,
disposal of manufacturing and construction waste,
effects on water supply and quality);

D1.4 describe ways of reducing and/or managing
energy consumption in the home (e.g., smart
meters, energy-efficient lighting, timers, heat-
recovery ventilators);

D1.5 describe the life cycle of a construction 
product (e.g., manufacture; installation; reuse,
recycling, or disposal). 

By the end of this course, students will:

D2.1 describe the economic and social effects of
the construction industry (e.g., land use, creation
of primary and secondary jobs, transportation of
equipment and materials; encroachment on
Aboriginal lands);

D2.2 describe factors affecting the quality of life 
of the occupants of residential buildings (e.g.,
air quality; allergens; access to schools, transit,
and health care);

D2.3 describe how societal and client needs 
(e.g., budget constraints, barrier-free access, energy
efficiency, cultural practices) affect construction
projects.

D2. Technology and SocietyD1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of the environmental effects of construction projects, and ways of
reducing harmful effects;

D2. describe how society and the construction industry affect each other.

SPECIFIC EXPECTATIONS
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D. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY



111

P
R

O
F

E
S

S
IO

N
A

L
 P

R
A

C
T

IC
E

 A
N

D
 C

A
R

E
E

R
 O

P
P

O
R

T
U

N
IT

IE
S

C
o

n
s

tru
c

tio
n

 E
n

g
in

e
e

rin
g

 T
e

c
h

n
o

lo
g

y

By the end of this course, students will: 

E1.1 describe hazards related to construction
materials, processes, tools, and equipment 
(e.g., toxic or flammable fumes from solvents, paints,
varnishes, and gasoline; explosion or burns from
propane; lung damage from silica; tripping or falls
in unfinished buildings; shock from damaged power
tools or electrical equipment), and the precautions
that should be taken to avoid these hazards;

E1.2 outline and comply with health and safety
legislation and practices for the construction
industry (e.g., Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, Ontario Building Code, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 use protective clothing, gear, and equipment
appropriately (e.g., dust mask, hard hat, safety
glasses, safety harness).

By the end of this course, students will:

E2.1 identify careers in construction technology
(e.g., civil or construction engineer, architectural
draftsperson, renovation technician or technologist,

indigenous environmental technician, project man-
ager), and describe the education and training
required for these careers;

E2.2 describe the importance of lifelong learning
for careers in the construction industry; 

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
construction industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

E2.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the construction industry, as identified
in the Ontario Skills Passport (e.g., reading text,
document use, measurement and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in 
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
construction technology (e.g., Passport to Safety
certificate, technical drawings, reports, photographs
of projects, Ontario Skills Passport Work Plan), and
explain why having a current portfolio is impor-
tant for career development and advancement.

E2. Career Opportunities

E1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

E1. demonstrate an understanding of and comply with health and safety regulations and practices 
specific to the construction industry;

E2. describe career opportunities in the construction industry, and the importance of lifelong learning 
for these careers.

SPECIFIC EXPECTATIONS

E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TCJ3C
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This course enables students to develop technical knowledge and skills related to car-
pentry, masonry, electrical systems, heating and cooling, and plumbing for residential
construction. Students will gain hands-on experience using a variety of materials,
processes, tools, and equipment to design, lay out, and build projects. They will create
and read technical drawings, learn construction terminology, interpret building codes
and regulations, and apply mathematical skills as they develop construction projects.
Students will also develop an awareness of environmental and societal issues related to
construction technology, and will explore postsecondary and career opportunities in the
field.

Prerequisite: None

Construction Technology,
Grade 11

Workplace Preparation TCJ3E
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By the end of this course, students will: 

A1.1 identify building materials used in residential
construction (e.g., natural wood, plywood, engi-
neered wood products such as oriented-strand board
[OSB], concrete, brick, adhesives, steel, copper,
acrylonitrile butadene styrene [ABS], cross-linked
polyethylene [PEX or XLPE], armoured and non-
metallic sheathed electrical cable);

A1.2 describe the properties (e.g., physical,
mechanical, thermal) of natural and manufac-
tured building materials (e.g., wood studs, steel
studs, laminated beams, engineered floor joists);

A1.3 identify the components of the various sys-
tems in a building (e.g., structural: foundation,
load-bearing wall, trusses, rafters; building enve-
lope: air barrier, insulation, cladding or siding;
electrical: service panel, conduit, cable, device
boxes, fixtures);

A1.4 identify the materials and methods used to
manufacture various construction components
(e.g., wood studs, baseboard, moulding, steel beams,
plastic pipe, armoured cable, windows, doors, paint);

A1.5 identify various construction processes 
(e.g., framing, casting concrete in place, bricklaying,
tiling, installing millwork, insulating).

By the end of this course, students will:

A2.1 describe the scope and purpose of the regu-
lations (e.g., for framing members, built-up beams,
electrical wiring, potable water piping, and drain,
waste, and vent systems) in the codes that apply
to building construction (e.g., Ontario Building
Code, Ontario Electrical Safety Code, Ontario 
Fire Code);

A2.2 identify other regulations that apply to the
design of residential buildings (e.g., municipal
by-laws, zoning, official plans, requirements for
barrier-free access), and describe the process for
obtaining construction permits;

A2.3 identify safety standards that apply to 
construction projects (e.g., standards from the
Occupational Health and Safety Act, the Canadian
Standards Association [CSA], and the Technical
Standards and Safety Authority).

By the end of this course, students will:

A3.1 use correct terminology to identify and
describe construction materials (e.g., concrete
forms, studs, lintels, ground-fault circuit interrupters,
P-traps, plenums, medium-density fibreboard,
plywood, cement, mortar);

A3. Terminology

A2. Codes, Regulations, and StandardsA1. Materials, Components, and
Processes

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. identify and describe a variety of construction materials, components, and processes;

A2. describe the scope and purpose of building codes, and identify other regulations and standards 
that apply to construction projects;

A3. use construction terminology correctly;

A4. apply mathematical skills and scientific concepts in the planning and building of a variety of 
construction projects.

SPECIFIC EXPECTATIONS

A. CONSTRUCTION TECHNOLOGY
FUNDAMENTALS

TCJ3E
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A3.2 use correct terminology to describe construc-
tion processes and techniques (e.g., processes:
framing, levelling, squaring, making plumb; 
techniques: toe-nailing, shimming);

A3.3 use correct terminology to identify and
describe construction tools and equipment 
(e.g., tools: builder’s level, framing hammer, wire
stripper, pliers, tri-square, trowel, pipe cutter, hand
saw, reciprocating saw, masonry saw, circular saw,
drill; equipment: air compressor, scaffolding,
cement mixer, generator, electrical test meter);

A3.4 use correct terminology to identify and
describe a variety of low-rise residential build-
ing styles (e.g., bungalow, two-storey, townhouse,
side-split). 

By the end of this course, students will:

A4.1 convert between fractions and decimals, and
between imperial and metric units (e.g., between
feet and metres, between Fahrenheit and Celsius
temperatures), using appropriate tables or charts;

A4.2 accurately calculate the layout and materials
required for construction tasks (e.g., layout of
open stair stringers, sizes of lintels, loads and wire
gauges for electrical circuits, lengths and diameters
of drain and vent pipes, duct sizes and lengths for
residential heating/cooling systems);

A4.3 estimate the quantities and costs of materials
for construction projects, using appropriate
metric and imperial units (e.g., metres, square
metres, cubic metres, board feet, linear feet, square
feet, cubic yards), and estimate the labour costs
for these projects;

A4.4 determine lengths and diameters of fastening
devices needed to assemble various construction
projects (e.g., lengths and gauges of screws, nails,
and staples; diameters of dowels), using appropri-
ate metric and/or imperial units;

A4.5 demonstrate an understanding of scientific
concepts (e.g., relationships among voltage, current,
resistance, and power, and between wire size and
current capacity; simple electron theory; methods of
heat transfer) related to construction technology.

A4. Mathematical Skills and Scientific
Concepts
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By the end of this course, students will: 

B1.1 apply a design process and/or other problem-
solving techniques (see pp. 21–23) to address
construction technology challenges;

B1.2 use models, prototypes, and/or sketches to
aid in improving the design for a project;

B1.3 apply design principles (e.g., scale, proportion,
contrast) when designing residential construction
projects (e.g., kitchen layout, electrical layout,
plumbing layout, mechanical layout, structural
member layout);

B1.4 identify the weather-related loads and stresses
that a building must be designed to withstand
(e.g., force of wind, snow load on roofs, expansion
and contraction due to changes in temperature and
humidity), and describe how these factors affect
the planning and design of a construction project;

B1.5 provide rationales for using particular mate-
rials for construction projects (e.g., asphalt shingles
versus steel roofing, wood studs versus steel studs,
block versus poured concrete, natural wood joists
versus engineered joists).

By the end of this course, students will:

B2.1 create sketches and/or technical drawings
(e.g., orthographic, isometric, plan, elevation,

section, detail) of one or more building systems
(e.g., structural, plumbing, electrical), using man-
ual and/or computer-assisted methods and
appropriate metric and/or imperial units;

B2.2 use working drawings to help plan the
sequence of tasks for completing a construction
project (e.g., excavation, footings, foundation walls,
framing, sheathing, rough-in of mechanical systems,
drywalling, installation of devices and fixtures);

B2.3 interpret working drawings to accurately 
lay out projects (e.g., determine dimensions and
placement of footings, columns, openings, and
beams; determine specified materials, size and 
type of windows and doors, masonry bond pattern,
and locations of electrical, mechanical, and plumb-
ing components).

By the end of this course, students will:

B3.1 identify the types of loads (e.g., live, dead) that
building codes require residential structural
members (e.g., footings, foundations, floors, bearing
walls, roofs, columns, beams, lintels) to withstand;

B3.2 use various resources to determine the
requirements in codes, regulations, and standards
that apply to construction projects (e.g., reference
charts and tables; published codes, regulations, and
standards; guides and trade manuals; government
and association websites);

B3. Codes, Regulations, and Standards

B2. Working Drawings

B1. Design and Planning

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply a design process and/or other problem-solving processes and techniques as appropriate when
planning a variety of residential construction projects, and demonstrate an understanding of factors
that affect construction design;

B2. create and use working drawings for a variety of construction projects;

B3. determine the requirements in building codes, regulations, and standards that apply to construction
projects, and describe the permit and inspection process;

B4. plan the installation of the systems for a building.

SPECIFIC EXPECTATIONS

B. DESIGN, LAYOUT, AND 
PLANNING SKILLS

TCJ3E
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B3.3 describe the permit and inspection process
required for various aspects of construction
projects (e.g., building, electrical, plumbing,
HVAC).

By the end of this course, students will:

B4.1 plan systems for construction projects (e.g.,
foundation, framing, roof, electrical, plumbing);

B4.2 identify the factors affecting foundation
design (e.g., drainage, soils, frost penetration), 
and allow for these factors when planning 
and designing a construction project;

B4.3 identify the relationships between structural
and decorative elements in construction projects
(e.g., studs, toe plates, and top plates provide secure
support for baseboards and mouldings, which cover
joints where walls meet floors and ceilings; masonry
bond patterns provide strength and an attractive
appearance) and incorporate these relationships
into the planning and design of construction
projects;

B4.4 recommend modifications to a building 
project that would improve its quality and
value (e.g., upgrades to insulation, air barrier, or
HVAC system to reduce operating costs; use of
more attractive or durable fixtures, trim, flooring,
or exterior finish).

B4. Building Systems
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By the end of this course, students will: 

C1.1 use, maintain, and store construction tools,
equipment, and materials safely and correctly
(e.g., tools: builder’s level, framing hammer, wire
stripper, pliers, tri-square, trowel, pipe cutter, hand
saw, reciprocating saw, masonry saw, circular saw,
drill; equipment: air compressor, scaffolding,
cement mixer, generator, electrical test meter;
materials: lumber, sheet goods, plumbing materi-
als, bricks, wiring);

C1.2 lay out construction projects using a variety
of tools and equipment (e.g., framing square,
laser level, string line, plumb bob);

C1.3 use metric and imperial units correctly dur-
ing the construction of a variety of projects;

C1.4 communicate construction information ver-
bally and graphically (e.g., through written
instructions, sketches, and/or detail drawings).

By the end of this course, students will:

C2.1 construct or install components of projects
according to working drawings, lists of materi-
als and fixtures, and other design specifications
(e.g., for roof pitch, masonry bond pattern, plumb-
ing and electrical fixtures, tile patterns, mechanical
system components, and electrical and structured
wiring);

C2.2 install, test, and, if necessary, troubleshoot
various systems of a construction project (e.g.,
electrical, plumbing, heating, masonry), ensuring
that these systems comply with all applicable
codes, regulations, and standards;

C2.3 use a variety of appropriate techniques for
levelling, plumbing, bracing, and squaring 
construction components;

C2.4 implement appropriate solutions for 
construction problems or challenges.

By the end of this course, students will:

C3.1 apply appropriate exterior materials to finish
construction projects (e.g., vinyl or wood siding,
fascia, soffits, brick veneer);

C3.2 apply appropriate interior materials to finish
construction projects (e.g., paint, tile, trim).

C3. Finishing

C2. Building and Assembly

C1. Technical Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment, 
and materials;

C2. demonstrate safe and accurate techniques for assembling construction projects;

C3. apply various finishes to complete construction projects.

SPECIFIC EXPECTATIONS

C. FABRICATION, ASSEMBLY, AND
FINISHING SKILLS

TCJ3E



By the end of this course, students will: 

D1.1 compare the efficiency and environmental
effects of a variety of energy sources used in
residential dwellings (e.g., solar, ground source,
pellets, propane, wood, oil, natural gas, wind);

D1.2 plan projects and processes to minimize waste
(e.g., use efficient cutting patterns, reuse and recycle
leftover materials);

D1.3 identify ways of reducing energy consump-
tion in the home (e.g., heat recovery ventilator,
tankless water heater, timers, energy-efficient 
lighting);

D1.4 identify programs provided by community
partners and government agencies to reduce
construction waste and to reuse or recycle 
construction materials (e.g., drywall, wood,
refrigerants);

D1.5 research and identify sources and certifica-
tions for construction materials that have been
manufactured using sustainable practices.

By the end of this course, students will:

D2.1 identify how societal and client needs 
(e.g., budget constraints, barrier-free access,
energy efficiency, cultural preferences) affect 
construction projects;

D2.2 describe how features of residential build-
ings (e.g., halls, atriums, stairs, ramps) can affect
the occupants’ quality of life;

D2.3 identify the economic and social effects of
the construction industry on a community or
region (e.g., direct and indirect effects on employ-
ment, waste disposal, land use, water supply,
Aboriginal land claims and traditional hunting).

D2. Technology and SocietyD1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of the environmental effects of construction projects, and ways of
reducing harmful effects;

D2. demonstrate an understanding of how society and the construction industry affect each other.

SPECIFIC EXPECTATIONS
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D. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY
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By the end of this course, students will: 

E1.1 identify hazards related to construction
materials, processes, tools, and equipment (e.g.,
toxic or flammable fumes from solvents, paints,
varnishes, and gasoline; explosion or burns from
propane; lung damage from silica; tripping or falls
in unfinished buildings; shock from damaged
power tools or electrical equipment), and the pre-
cautions that should be taken to avoid these
hazards;

E1.2 identify and comply with health and safety
legislation and practices for the construction
industry (e.g., Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, Ontario Building Code, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 use protective clothing, gear, and equipment
appropriately (e.g. dust mask, safety glasses, safe-
ty harness).

By the end of this course, students will:

E2.1 identify careers in the construction industry
(e.g., construction craft worker, labourer, trades-
person, estimator, entrepreneur, interior designer,

artisan), and describe the education and train-
ing required for these careers;

E2.2 explain the importance of lifelong learning
for someone choosing a career in the construc-
tion industry;

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
construction industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

E2.4 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the construction industry, as identified in the
Ontario Skills Passport (e.g., finding information,
job task planning and organizing, measurement
and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in 
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
construction technology (e.g., Passport to Safety
certificate, technical drawings, reports, photographs
of projects, Ontario Skills Passport Work Plan),
and explain why having a current portfolio is
important for career development and 
advancement.

E2. Career Opportunities

E1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

E1. demonstrate an understanding of and comply with health and safety regulations and practices 
specific to the construction industry;

E2. describe career opportunities in the construction industry, and explain the importance of lifelong
learning in this field.

SPECIFIC EXPECTATIONS

E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TCJ3E



120

This course enables students to develop knowledge and skills related to cabinet making
and furniture making. Students will gain practical experience using a variety of the
materials, tools, equipment, and joinery techniques associated with custom woodworking.
Students will learn to create and interpret technical drawings and will plan, design, and
fabricate projects. They will also develop an awareness of environmental and societal
issues related to the woodworking industry, and will explore apprenticeships, postsec-
ondary training, and career opportunities in the field that may be pursued directly after
graduation.

Prerequisite: None

Custom Woodworking,
Grade 11

Workplace Preparation TWJ3E
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By the end of this course, students will: 

A1.1 describe traditional and newer natural and
manufactured materials commonly used in cus-
tom woodworking projects (e.g., lumber, adhe-
sives, plywood, particle board, oriented-strand
board, medium-density fibreboard);

A1.2 identify the different classifications and grades
that apply to wood used in woodworking (e.g.,
hardwood, softwood, clear, select), and describe
the properties and flaws of wood in these clas-
sifications (e.g., knots, shrinkage, warpage);

A1.3 describe common woodworking processes
(e.g., material breakout, planing, shaping, sanding,
finishing);

A1.4 describe the various finishing processes and
materials used in custom woodworking (e.g.,
processes: painting, staining, veneering, laminat-
ing; materials: sealants, stains, varnishes, paints,
oils, lacquers, veneers).

By the end of this course, students will:

A2.1 describe tools and equipment commonly
used in the custom woodworking industry;

A2.2 demonstrate the ability to use, maintain,
adjust, and store woodworking tools and
equipment correctly and safely (e.g., hammers,
measuring instruments, saws, drills, lathes);

A2.3 describe and competently use common lay-
out, measuring, tracing, and assembly methods
(e.g., layout: determining and marking circumfer-
ence, radius, and angles; assembly: use of screws,
glue, dowels, biscuits, milled joints such as half lap,
mortise and tenon, dovetail, and tongue and groove).

By the end of this course, students will:

A3.1 use correct terminology to identify and
describe wood products (e.g., plywood, veneer,
annual rings, kiln-dried lumber, dressed lumber);

A3.2 use correct terminology to describe wood-
working processes and techniques (e.g., processes:
truing, dressing, joining, levelling, squaring; tech-
niques: shimming, planing, gluing, nailing);

A3.3 use correct terminology to identify and
describe woodworking tools and equipment
(e.g., air compressor, brad nailer, tri-square, planer,
router, T-bevel);

A3.4 use correct terminology to describe the ele-
ments of woodworking projects (e.g., frames,
panels, joints, drawers, doors, trim, finishes);

A3.5 use correct terminology to identify a variety
of cabinet and furniture styles (e.g., cabinet:
modular, European, face-frame, custom-built; fur-
niture: Victorian, French Provincial, Scandinavian,
art deco, mission, Shaker).

A3. Terminology

A2. Tools, Equipment, and Techniques

A1. Materials and Processes

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the features and applications of materials and processes used in custom woodworking;

A2. describe woodworking tools, equipment, and techniques, and use them safely;

A3. use correct terminology related to woodworking and the materials, tools, equipment, and 
processes involved.

SPECIFIC EXPECTATIONS

A. CUSTOM WOODWORKING
FUNDAMENTALS

TWJ3E



By the end of this course, students will: 

B1.1 follow the steps of a design process (see 
pp. 22–23) to plan and develop a variety of
woodworking projects (e.g., kitchen counter,
cabinet, entertainment centre, coffee table, desk);

B1.2 use appropriate problem-solving processes
and techniques (see pp. 21–23) to address chal-
lenges related to various woodworking projects;

B1.3 demonstrate how design concepts (e.g., struc-
ture, aesthetics, ergonomics) affect aspects of
woodworking projects (e.g., floor plans, prefabri-
cation, choice of materials and finishes);

B1.4 use appropriate design elements (e.g., line,
shape, direction, space, texture, colour) and princi-
ples (e.g., balance, scale, proportion, contrast, unity)
to enhance the appearance and functionality of
woodworking projects;

B1.5 identify the anthropometric measurements
and ergonomic considerations for various proj-
ects (e.g., for the height and width of a chair seat
or a desk);

B1.6 identify and describe the safety standards that
apply to woodworking projects (e.g., Canadian
Standards Association [CSA] standards, Underwriters
Laboratories of Canada [ULC] standards).

By the end of this course, students will:

B2.1 identify and use appropriate drafting sym-
bols and drawing conventions in drawings of
various cabinetry and furniture projects;

B2.2 produce sketches and/or working drawings
(e.g., orthographic drawings, plans, elevations,
details) by hand and/or with computer-assisted
methods, using appropriate metric and/or
imperial units;

B2.3 interpret working drawings accurately to
produce woodworking projects (e.g., determine
dimensions, materials, and hardware placement).

By the end of this course, students will:

B3.1 identify and plan the interrelationship
between structural and decorative elements in
woodworking (e.g., design the structure to support
the decorative elements securely, use trim to hide
joints and fasteners, choose hardware and finishes
that suit the shape and material of a cabinet);

B3.2 plan the safe construction and installation 
of components commonly used in woodwork-
ing projects (e.g., make bills of materials, compile
cut lists);

B3.3 lay out projects using a variety of tools and
equipment (e.g., tape measure, combination square,
trammel points);

B3. Planning and Preparation

B2. Working DrawingsB1. Design

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply a design process and/or other problem-solving processes and techniques when planning a 
variety of woodworking projects, taking into account relevant design principles and safety standards;

B2. produce and interpret sketches and/or working drawings for a variety of woodworking projects;

B3. plan efficient and effective fabrication and assembly of the components of woodworking projects;

B4. apply the mathematical skills required in the design and construction of woodworking projects.

SPECIFIC EXPECTATIONS
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B. DESIGN, LAYOUT, AND 
PLANNING SKILLS
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B3.4 describe modifications to a woodworking
project that would improve its quality and
value (e.g., using different wood, joints, finishes,
or hardware).

By the end of this course, students will:

B4.1 calculate dimensions for woodworking proj-
ects in appropriate metric and/or imperial units;

B4.2 convert between fractions and decimals 
and between imperial and metric units, using
appropriate charts and tables, to determine
dimensions and quantities for woodworking
projects (e.g., convert lengths from inches to centi-
metres, areas from square metres to square feet,
and volumes from gallons to litres);

B4.3 determine lengths and diameters of fastening
devices needed to assemble various woodwork-
ing projects (e.g., lengths and gauges of screws, nails,
and staples; lengths and diameters of dowels);

B4.4 apply mathematical concepts and formulas
when preparing components of a woodworking
project (e.g., to determine length, circumference,
radius, diameter, area, volume, and angles);

B4.5 prepare estimates of quantities and costs of
materials required to complete woodworking
projects, using appropriate metric and/or impe-
rial units (e.g., metres, square metres, litres, board
feet, linear feet, square feet).

B4. Mathematical Skills
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By the end of this course, students will: 

C1.1 identify and follow the appropriate procedures
to fabricate project components in a logical and
efficient sequence (e.g., select appropriate materials
and tools, follow step-by-step instructions);

C1.2 use techniques, tools, and equipment to 
safely and accurately prepare project materials
(e.g., dress raw lumber; measure, cut, square, and
drill stock);

C1.3 accurately construct projects in accordance
with working drawings and specifications;

C1.4 identify and apply appropriate quality-
control measures to ensure precise dimensions
and correct assembly (e.g., accurate measurements
and cuts, clean joints, true edges);

C1.5 use clamps, fasteners, and adhesives safely
and appropriately;

C1.6 assemble joints safely and accurately (e.g.,
butt, lap, mitred, dovetail, and rabbet joints);

C1.7 correctly install various components of a 
cabinetry or furniture project (e.g., drawer slides,
shelf supports, hinges, lazy Susan, casters).

.

By the end of this course, students will:

C2.1 prepare surfaces correctly for finish applica-
tion according to type of material, desired fin-
ish, and intended use of the project (e.g., wood
species used, smooth or textured surface, environ-
ment in which project will be used);

C2.2 select suitable finishes (e.g., stain, paint, varnish,
oil, wax), taking into account the type of material
to be finished, the function of the finish, and the
intended use of the project, and use appropriate
methods to apply these finishes correctly (e.g.,
brush, spray, roller);

C2.3 use appropriate techniques, tools, and 
equipment correctly and safely to install trim
and hardware;

C2.4 select and correctly install appropriate sur-
face materials on counters or furniture (e.g.,
laminates, ceramics, butcher block, wood veneer).

C2. FinishingC1. Fabrication and Assembly

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. fabricate and assemble custom woodworking projects safely, accurately, and efficiently;

C2. prepare surfaces and apply finishing products, trim, and hardware correctly and safely.

SPECIFIC EXPECTATIONS
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C. FABRICATION, ASSEMBLY, AND
FINISHING SKILLS
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By the end of this course, students will: 

D1.1 describe the major effects of the woodworking
industry on the environment (e.g., costs and ben-
efits related to forest management; non-sustainable
logging that causes deforestation, destruction of
old-growth forests, and/or loss of wilderness habi-
tat for endangered species; water and air pollutants
released during the production of manufactured
materials; energy required to produce and transport
materials for woodworking);

D1.2 identify the environmental effects of using
and disposing of specific natural and manufac-
tured materials (e.g., landfill or incineration of
woodworking waste; harmful emissions from some
types of paints, adhesives, and manufactured mate-
rials, which contribute to “sick building syndrome”);

D1.3 identify ways of reducing environmental
harm through the choice of particular materials
(e.g., sustainably produced products, products that
have a minimal ecological footprint, non-toxic
products);

D1.4 plan projects and use materials to minimize
waste (e.g., use efficient cutting patterns, reuse or
recycle leftover materials);

D1.5 identify various certifications and/or standards
for sustainable practices (e.g., Forest Stewardship
Council Canada standards).

By the end of this course, students will:

D2.1 identify the beneficial effects of woodworking
for society (e.g., production of useful and attractive
products, enjoyment for hobbyists, therapeutic ben-
efits in senior-citizens’ programs);

D2.2 describe the economic and cultural effects of
the custom woodworking industry (e.g., creation
of jobs within the community, opportunity to pre-
serve and/or apply traditional designs) on a spe-
cific community or population (e.g., Mennonite,
Aboriginal);

D2.3 describe how societal needs and client pref-
erences (e.g., budget restraints; cultural, religious,
and environmental choices; ease of use by persons
with physical disabilities) affect custom wood-
working projects.

D2. Technology and SocietyD1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of the environmental effects of the woodworking industry, and 
ways of reducing harmful effects;

D2. describe how the woodworking industry and society affect each other.

SPECIFIC EXPECTATIONS

D. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TWJ3E



By the end of this course, students will: 

E1.1 identify hazards related to the materials,
processes, and equipment used for custom
woodworking (e.g., flammable or toxic fumes
from solvents, paints, and varnishes; risk of injury
from cutting tools);

E1.2 outline the health and safety legislation, reg-
ulations, and standards that apply to the custom
woodworking industry (e.g., Workplace Hazardous
Materials Information System [WHMIS], Workplace
Safety and Insurance Board [WSIB] regulations,
provincial labour legislation, local by-laws);

E1.3 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.4 demonstrate safe practices related to materi-
als, processes, tools, equipment, and facilities
used in woodworking;

E1.5 demonstrate an understanding of when 
and how to use protective clothing, gear, and
equipment (e.g., ensure proper ventilation and 
use appropriate protective masks when sanding
materials or applying finishes that give off 
hazardous vapours).

By the end of this course, students will:

E2.1 identify career opportunities in custom
woodworking (e.g., tradesperson, artisan, techni-
cian, technologist), and describe the education
and training required for these careers;

E2.2 explain the importance of lifelong learning
for someone choosing a career in the custom
woodworking industry;

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
custom woodworking industry (e.g., mentoring
programs, virtual networking/support groups, spe-
cialized postsecondary programs, relevant trade/
industry associations);

E2.4 demonstrate an understanding of and 
apply the Essential Skills that are important for
success in the custom woodworking industry,
as identified in the Ontario Skills Passport 
(e.g., reading text, document use, measurement 
and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the custom woodworking industry, as identi-
fied in the Ontario Skills Passport (e.g., reliability,
initiative, customer service);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
custom woodworking (e.g., Passport to Safety
certificate, technical drawings, reports, photographs,
Ontario Skills Passport Work Plan), and explain
why having a current portfolio is important for
career development and advancement.

E2. Career Opportunities

E1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

E1. demonstrate an understanding of health and safety regulations and practices specific 
to woodworking;

E2. identify career opportunities in custom woodworking, and describe the training required for 
these careers.

SPECIFIC EXPECTATIONS

126

T
H

E
 O

N
TA

R
IO

 C
U

R
R

IC
U

LU
M

,G
R

A
D

E
S

 1
1

 A
N

D
 1

2
|

Te
ch

n
o

lo
g

ic
al

 E
d

u
ca

ti
o

n
G

ra
d

e
 1

1
,W

o
rk

p
la

c
e

 P
re

p
a

ra
ti

o
n

E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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This course enables students to further develop knowledge and skills related to residential
construction and to explore light commercial construction. Students will gain hands-on
experience using a variety of materials, processes, tools, and equipment, and will learn
more about building design and project planning. They will continue to create and inter-
pret construction drawings and will extend their knowledge of construction terminology
and of relevant building codes and regulations, as well as health and safety standards
and practices. Students will also focus on environmental and societal issues related to
construction engineering technology, and will explore career opportunities in the field.

Prerequisite: Construction Engineering Technology, Grade 11, College Preparation

Construction Engineering
Technology, Grade 12

College Preparation TCJ4C



By the end of this course, students will: 

A1.1 assess the properties (e.g., physical, mechanical,
thermal) of various natural and manufactured
building materials (e.g., wood studs, steel studs,
laminated beams, engineered floor joists);

A1.2 compare different building materials and
techniques that can be used for the same pur-
pose (e.g., cement block versus poured concrete for
a foundation, wood versus steel doors, digging a
trench versus using a pneumatic torpedo to install
a water service, nails versus adhesive for attaching
panelling);

A1.3 describe the various processes used to 
produce common construction materials and
components (e.g., concrete and masonry products,
engineered wood products, doors, windows, trusses);

A1.4 compare the processes for constructing com-
mon types of foundations and structural sup-
ports for a building (e.g., slip forming, insulated
concrete forming, post and beam, platform framing,
balloon framing);

A1.5 assess various types of structural and non-
structural components of a building (e.g., struc-
tural: floors, studs, trusses, rafters, engineered floor
joists, laminated beams; non-structural: trim,
stiles, cabinetry, curtain walls, siding);

A1.6 describe the relationship between structural
and architectural components in a building (e.g.,
cladding on a support pier, material concealing a
steel beam).

By the end of this course, students will:

A2.1 identify and explain the building codes that
apply to residential and light commercial con-
struction (e.g., Ontario Building Code, Ontario
Electrical Safety Code, Ontario Fire Code);

A2.2 identify the authorities that regulate residential
and light commercial construction (e.g., munici-
palities, conservation authorities), and explain the
pertinent regulations (e.g., requirements for set-
backs, easements, and barrier-free access);

A2.3 identify permits and inspections required for
residential and light commercial construction
projects (e.g., building, plumbing, electrical);

A2.4 identify and describe the standards that apply
to residential and light commercial construction
projects (e.g., standards from the Workplace Safety
and Insurance Board [WSIB], the Canadian
Standards Association [CSA], and Underwriters
Laboratories of Canada [ULC]);

A2.5 describe standards for sustainable building
practices (e.g., Leadership in Energy and Environ-
mental Design [LEED®] certification standards).

A2. Building Codes, Regulations, and
Standards

A1. Materials, Processes, and
Components

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of natural and manufactured materials, construction processes, and
building components;

A2. demonstrate an understanding of building codes, regulations, and standards that govern residential
and light commercial construction projects;

A3. demonstrate an understanding of the systems in residential and light commercial buildings;

A4. demonstrate an understanding of design considerations for residential and light commercial buildings;

A5. use construction terminology correctly.

SPECIFIC EXPECTATIONS
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FUNDAMENTALS
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By the end of this course, students will:

A3.1 describe the foundations of typical residen-
tial and light commercial buildings, and outline
the requirements of the Ontario Building Code
that apply to these foundations;

A3.2 describe the structural systems of typical 
residential and light commercial buildings, 
and outline the requirements of the Ontario
Building Code that apply to these systems;

A3.3 describe the components of electrical sys-
tems of typical residential and light commercial
buildings (e.g., service, circuit-breaker panels,
wiring, fixtures), and outline the requirements of
the Ontario Electrical Safety Code that apply to
these systems;

A3.4 describe the components of plumbing sys-
tems of typical residential and light commercial
buildings (e.g., water supply, piping, fixtures,
sewer or septic tank connection), and outline the
requirements of the Ontario Building Code
(Parts 7 and 8) that apply to these systems;

A3.5 describe heating and cooling systems in typi-
cal residential and light commercial buildings
(e.g., forced-air furnace, hot-water boiler, ducts,
electrical heating, air conditioning), and outline
the requirements of the Ontario Building Code
(Part 6) that apply to these systems.

By the end of this course, students will:

A4.1 assess the human factors (e.g., function,
ergonomics, aesthetics) to consider when plan-
ning aspects of a building (e.g., size, appearance,
traffic flow, means of egress, use of non-allergenic
materials);

A4.2 explain the reasons for selecting a particular
structure and materials for a construction 
project (e.g., structure: wood versus steel beams;
materials: asphalt or cedar shingles versus steel
roofing, siding versus brick);

A4.3 describe factors affecting the design of a
foundation (e.g., drainage, soil type, load, frost
penetration);

A4.4 describe the weather-related loads and
stresses that a building must be designed to
withstand (e.g., force of wind, snow load on 
roofs, expansion and contraction due to changes 
in temperature and humidity);

A4.5 compare various building types (e.g. residen-
tial, light commercial), architectural styles (e.g.,
Colonial, Tudor, Victorian, Aboriginal), and their
engineering features (e.g., engineered floor joists,
exposed roof trusses, steel beams, fire barriers).

By the end of this course, students will:

A5.1 use correct terminology to identify and
describe construction components and materials
(e.g., stud, girder, ground-fault circuit interrupter,
P-trap, plenum, conduit, armoured cable);

A5.2 use correct terminology to identify and
describe construction processes and concepts
(e.g., processes: dress, rip, crosscut, joint; concepts:
slope, load, thermal resistance, stability, compres-
sion strength);

A5.3 use correct terminology to identify and
describe construction tools and equipment 
(e.g., air compressor, laser level, backhoe, framing
hammer, wire stripper, tri-square);

A5.4 use correct terminology to identify and
describe the documents used for planning,
scheduling, and controlling the construction
process (e.g., schedules, contracts, Gantt charts,
permits, sub-trade contracts).

A5. Terminology

A4. Design Considerations

A3. Building Systems
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By the end of this course, students will: 

B1.1 explain how the design process is used in 
the construction industry (e.g., developing floor
plans, designing prefabricated buildings; in urban
planning);

B1.2 use appropriate problem-solving processes
and techniques to address challenges related to
various residential and light commercial con-
struction projects;

B1.3 apply technological concepts (e.g., aesthetics,
ergonomics, function) to the design of construc-
tion projects (e.g., shape of staircases, appearance
of facades, layout of floors, placement of electrical
and plumbing fixtures);

B1.4 apply design principles and elements to the
design of construction projects (e.g., principles:
scale, proportion, balance, contrast; elements:
shape, space, line, texture, colour).

By the end of this course, students will:

B2.1 interpret technical drawings to accurately plan
and lay out residential and light commercial
construction projects (e.g., determine dimensions,
materials required, hardware placement, window
and door sizes and types, and location of electrical
and plumbing fixtures);

B2.2 create at least one working drawing of a
building system (e.g., structural, electrical,
plumbing, heating/ventilation/air-conditioning)
with manual and/or computer-assisted meth-
ods, using appropriate views (e.g., orthographic,
plan, elevation, isometric, 3D, section, detail) and
metric and/or imperial units.

By the end of this course, students will:

B3.1 use various resources to determine technical
data, code requirements, and standards for 
construction projects (e.g., reference charts and
tables; reports; published codes, regulations, and
standards; guides and trade manuals; manufac-
turers’ instructions; government and association
websites);

B3.2 describe the building code requirements for
forces and stresses due to loads and weather
conditions (e.g., heat, cold, wind, snow, rain) that
structural members (e.g., footings, foundations,
floors, bearing walls, roofs, columns, beams, lintels)
must be designed to withstand; 

B3.3 communicate accurate technical information
verbally and graphically.

B3. Using Technical Data

B2. Technical Drawings

B1. Design and Planning

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply a design process, other problem-solving techniques, and related concepts and principles, 
as appropriate, to plan construction projects and develop solutions for construction problems 
and challenges;

B2. create and interpret drawings of residential and light commercial construction projects;

B3. determine, use, and communicate accurate technical data for construction projects;

B4. plan systems for residential and/or light commercial buildings;

B5. apply the mathematical skills required in designing, laying out, and preparing estimates for 
residential and light commercial construction projects.

SPECIFIC EXPECTATIONS
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B. DESIGN, LAYOUT, AND 
PLANNING SKILLS
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By the end of this course, students will:

B4.1 develop plans for a foundation suitable for
the site conditions and building design (e.g., site
conditions: hydrostatic pressure, drainage, soils,
frost penetration; design: type of framing and 
exterior wall finishes);

B4.2 plan the installation of the systems used 
in typical residential and/or light commercial
buildings (e.g., foundation, framing, electrical,
plumbing, heating/ventilation/air-conditioning);

B4.3 identify and compare modifications (e.g.,
upgraded ventilation, insulation, or air barriers)
that would improve the quality and value of a
building project (e.g., resale value, cost recovery).

By the end of this course, students will:

B5.1 calculate dimensions and lay out construc-
tion projects using relevant mathematical prin-
ciples and formulas (e.g., Pythagorean theorem,
volume and area formulas);

B5.2 convert between fractions and decimals 
and between metric and imperial units, using
appropriate tables, charts, software, and/or
online conversion tools;

B5.3 use the tables in Part 9 of the Ontario Building
Code to determine the required sizes, spacing,
and number of structural components for con-
struction projects (e.g., footings, floor joists, wall
studs, rafters, beams, columns);

B5.4 prepare detailed, accurate estimates of the
quantities and costs of materials required for
construction projects (e.g., concrete, aggregate,
reinforcing steel, asphalt, lumber, roofing, interior
and exterior finishes).

B5. Mathematical SkillsB4. Building Systems
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By the end of this course, students will: 

C1.1 demonstrate safe work practices when using
hand and power tools, materials, and equipment;

C1.2 use metric and imperial units correctly to
measure and specify materials and components
for a variety of construction projects;

C1.3 lay out construction projects using a variety
of tools and equipment (e.g., framing square, laser
level, string line, plumb bob).

By the end of this course, students will:

C2.1 construct projects in accordance with design
specifications (e.g., working drawings, lists of
specified materials and fixtures);

C2.2 safely install various systems of a construction
project (e.g., electrical, plumbing, heating/ventilation/
air-conditioning) in accordance with codes, regu-
lations, and standards (e.g., Ontario Building
Code requirements for joists and beams);

C2.3 describe and implement appropriate solutions
and/or modifications in response to problems
encountered in residential and light commercial
construction projects.

By the end of this course, students will:

C3.1 apply appropriate exterior materials to finish
residential and light commercial construction
projects (e.g., siding, brick, stone, exterior doors,
windows, metal roofing);

C3.2 apply appropriate interior materials to finish
residential and light commercial construction
projects (e.g., baseboard, wainscoting, crown
moulding, interior doors, hardware, built-ins).

C3. Finishing

C2. Fabrication and Assembly

C1. Technical Skills

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment, 
and materials;

C2. demonstrate safe and accurate building techniques;

C3. apply various finishes to complete residential and light commercial construction projects.

SPECIFIC EXPECTATIONS
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FINISHING SKILLS
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By the end of this course, students will: 

D1.1 plan projects and construction processes to
minimize waste (e.g., use efficient cutting patterns,
reuse leftover material);

D1.2 describe the costs and benefits of environ-
mentally friendly building practices (e.g., high-
efficiency heating and cooling, renewable energy
technologies, reuse of grey water, use of materials
produced from sustainable resources); 

D1.3 compare ways of reducing the environmental
footprint of construction projects through the
choice of energy sources (e.g., solar, geothermal,
wind), building design (e.g., extra insulation, high-
efficiency heating systems, green roof), and con-
struction processes (e.g., use of recycled material,
fuel-efficient equipment);

D1.4 outline strategies to reduce, reuse, and recy-
cle construction materials, and identify meth-
ods for implementing sustainable building
practices (e.g., work with a community partner or
government agency, help develop local programs,
create a public awareness campaign);

D1.5 research and describe strategies for imple-
menting sustainable building practices (e.g.,
Canada Green Building Council guidelines, Forest
Stewardship Council Canada standards).

By the end of this course, students will:

D2.1 research and assess the economic and social
effects of the construction industry (e.g., creation
of primary and secondary jobs, transport of materi-
als, land use, resource management, encroachment
on Aboriginal lands);

D2.2 describe the factors affecting the quality of
life of the occupants of residential and/or light
commercial buildings (e.g., air quality, allergens,
carcinogens, aesthetics, access to transit and other
services);

D2.3 describe how provincial and municipal regu-
lations affect the design and cost of construction
projects and influence how the construction
industry meets societal needs;

D2.4 identify factors to consider in community
planning (e.g., population density, ecology, culture).

D2. Technology and SocietyD1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. identify and evaluate measures that can be taken to conserve resources on construction projects;

D2. explain how the construction industry and society affect each other.

SPECIFIC EXPECTATIONS

D. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TCJ4C



By the end of this course, students will: 

E1.1 assess hazards related to construction mate-
rials, processes, tools, and equipment (e.g., toxic
or flammable fumes from solvents, paints, varnishes,
and gasoline; explosion or burns from propane;
lung damage from silica; tripping or falls in unfin-
ished buildings; shock from damaged power tools
or electrical equipment), and describe the precau-
tions that should be taken to avoid these hazards;

E1.2 describe and comply with health and safety
legislation and practices for the construction
industry (e.g., Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 demonstrate the understanding of when and
how to use appropriate protective clothing,
gear, and equipment (e.g., hard hat, respirator,
safety harness).

By the end of this course, students will:

E2.1 describe a variety of careers in the construction
industry (e.g., contractor, architect, engineer, trades-
person, technician, technologist, labourer, project
manager), and identify relevant postsecondary
programs and their admission requirements;

E2.2 explain the importance of lifelong learning
for careers in the construction industry;

E2.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the construction industry, as identified
in the Ontario Skills Passport (e.g., computer use,
data analysis, measurement and calculation);

E2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in 
the Ontario Skills Passport (e.g., working safely,
teamwork, initiative);

E2.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in construction technology (e.g.,
Passport to Safety certificate, technical drawings,
reports, photographs of projects, Ontario Skills
Passport Work Plan and Transition Plan), and
explain why having a current portfolio is
important for career development and 
advancement.

E2. Career OpportunitiesE1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

E1. demonstrate an understanding of and comply with health and safety regulations and practices 
specific to the construction industry;

E2. demonstrate an understanding of careers in the construction industry and the education, training, 
and workplace skills required for these careers.

SPECIFIC EXPECTATIONS
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E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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This course enables students to further develop technical knowledge and skills related 
to residential construction and to explore light commercial construction. Students will
continue to gain hands-on experience using a variety of materials, processes, tools, and
equipment; create and interpret construction drawings; and learn more about building
design and project planning. They will expand their knowledge of terminology, codes
and regulations, and health and safety standards related to residential and light com-
mercial construction. Students will also expand their awareness of environmental and
societal issues related to construction technology, and will explore entrepreneurship and
career opportunities in the industry that may be pursued directly after graduation.

Prerequisite: Construction Technology, Grade 11, Workplace Preparation

Construction Technology,
Grade 12

Workplace Preparation TCJ4E



By the end of this course, students will: 

A1.1 determine appropriate building materials,
tools, and equipment for various construction
projects (e.g., materials: wood products, stone,
cultured stone, steel studs, copper wire, cast-iron
pipe and fittings, polyvinyl chloride [PVC] pipe
and fittings, membranes, adhesives; tools: saws,
power nailers; equipment: cement mixer, air com-
pressor, generator, pressure gauge, CO meter);

A1.2 compare the properties (e.g., mechanical,
structural, thermal) of natural and manufactured
building materials;

A1.3 compare the advantages and disadvantages
of various structural and non-structural materi-
als in construction projects (e.g., wood versus
steel for studs and beams; asphalt shingles versus
steel roofing; cement block versus poured concrete;
brick versus vinyl, aluminum, or wood siding);

A1.4 describe various processes in residential
and/or light commercial construction (e.g.,
assembling platform framing, pouring concrete,
laying brick or block, setting tile, installing 
structural or reinforcing steel).

By the end of this course, students will:

A2.1 correctly identify and interpret the sections
of building, electrical, and fire codes that apply

to residential and/or light commercial construc-
tion projects in Ontario (e.g., Ontario Building
Code sections for built-up beams, mechanical fas-
teners, renovations, and potable-water, storm-water,
and drain/waste/vent systems; Ontario Electrical
Safety Code chapters for residential and/or com-
mercial electrical wiring and equipment; Ontario
Fire Code regulations for fire barriers, air flow,
sprinklers, smoke detectors, and fire alarms);

A2.2 describe other regulations that apply to 
construction projects (e.g., municipal by-laws,
conservation authority restrictions, requirements
for barrier-free access);

A2.3 describe safety standards and regulations
that apply to construction projects (e.g., standards
and/or regulations from the Canadian Standards
Association [CSA], Underwriters Laboratories of
Canada [ULC], the Workplace Safety and
Insurance Board [WSIB], the Technical Standards
and Safety Authority, and the Occupational Health
and Safety Act).

By the end of this course, students will:

A3.1 use correct terminology for materials (e.g.,
girders, open-web steel joists, plenums, medium-
density fibreboard, millwork, bricks, mortar);

A3.2 use correct terminology for components and
concepts (e.g., components: flying form, vent stack,
floor drain, plumbing trap, ground-fault circuit
interrupter; concepts: wet vent, superheat, flashgas,

A3. Terminology

A2. Codes, Regulations, and Standards

A1. Materials,Tools, Equipment,
and Processes

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. assess the properties and applications of a variety of construction materials, tools, equipment, 
and processes;

A2. demonstrate an understanding of building codes, regulations, and standards for 
construction projects;

A3. use construction terminology correctly;

A4. apply mathematical skills and scientific concepts in the planning and building of a variety 
of construction projects.

SPECIFIC EXPECTATIONS
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A. CONSTRUCTION TECHNOLOGY
FUNDAMENTALS
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A2.5 identify ways in which lifestyle, health, and
age affect a person’s dietary and nutritional
needs (e.g., lifestyle: people who are not physically
active need fewer calories than those who exercise
regularly; health: diabetics require a diet that is
low in sugar and carbohydrates to keep their blood-
sugar level in balance; age: women as they age
require calcium supplements to combat osteoporosis);

A2.6 create a meal plan that incorporates the
essential principles of nutrition and explain how
it provides a nutritious, well-balanced diet;

A2.7 explain why dietary supplements are added
in the production of various foods (e.g., to sup-
ply nutrients [vitamins, minerals, fatty acids, amino
acids] that are missing from or not consumed in
sufficient quantities in a person’s diet).

By the end of this course, students will:

A3.1 demonstrate the use of safe food handling
and proper sanitation practices (e.g., prevent
cross-contamination of foods, keep their person
and uniform clean, wear hair nets, observe good
housekeeping practices);

A3.2 apply provincial standards for safe food 
handling when preparing food (e.g., wear 
gloves, use different-coloured cutting boards 
for different foods);

A3.3 demonstrate professional food storage 
practices (e.g., label containers; apply the “first 
in, first out”method when selecting food products
for use);

A3.4 demonstrate effective management of
resources and inventory (e.g., in terms of 
portion control, waste management, and 
energy conservation);

A3.5 identify the causes of food-borne illnesses
(e.g., salmonella, Norwalk virus, E. coli), the asso-
ciated medical symptoms (e.g., nausea, stomach
cramps, fever), and methods of prevention (e.g.,
store, handle, and cook food appropriately).

By the end of this course, students will:

A4.1 identify the characteristics of various types
of facilities (e.g., health spa, hotel, resort, bed 
and breakfast operation, country club) that
include food and beverage services as part 
of the services they provide;

A4.2 describe ways in which the food and 
beverage services sector can take advantage 
of community facilities to host an activity or
event (e.g., catering a banquet at the local arena,
holding receptions at a community centre); 

A4.3 list the main types of equipment needed to
operate different types of food service opera-
tions (e.g., quick-service outlet, diner, restaurant,
banquet hall); 

A4.4 describe how various types of equipment 
are used in the food and beverage services 
sector (e.g., barbecues for grilling food outdoors,
insulated carriers for transporting frozen food,
chafing dishes for keeping food warm at a buffet).

A4. Facilities and Equipment

A3. Food Handling and Storage
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By the end of this course, students will: 

B1.1 demonstrate proficiency when using a vari-
ety of tools and equipment related to the food
and beverage services sector (e.g., electric mixers,
ovens, knives);

B1.2 use a variety of measuring tools to accurately
determine, in metric, US customary, or British
imperial units as appropriate, the weight
and/or volume of ingredients for meal prepara-
tion and, in degrees Celsius or Fahrenheit, the
cooking temperature required;

B1.3 maintain tools and equipment related to the
food and beverage services sector in a profes-
sional manner (e.g., keep knives sharp, keep work-
stations clean and organized, store tools properly).

By the end of this course, students will:

B2.1 apply Health Protection and Promotion Act
(HPPA) standards in handling, storing, and
preparing food products (e.g., cook and/or store
food at the proper tempurature; apply the “first in,
first out”[FIFO] method in selecting ingredients);

B2.2 perform accurate conversions and calcula-
tions of yield (i.e., the number of persons who
can be served) for various types of recipes,
using metric, US customary, or British imperial
units as appropriate;

B2.3 perform accurate calculations of yield as it
relates to “as raw product purchased” and 

“edible portion”, and explain how the relation-
ship between the two calculations affects cost
and profitability;

B2.4 prepare a variety of food products (e.g.,
appetizer, main course, dessert, hot and cold 
beverages) according to recipe specifications;

B2.5 prepare a variety of international recipes in
accordance with the culinary traditions of vari-
ous cultures (e.g., Aboriginal, Thai, French, Italian); 

B2.6 prepare complex recipes accurately using
readily available ingredients;

B2.7 present food products appropriately for a
variety of purposes (e.g., buffet, à la carte);

B2.8 set a table in a professional and creative
manner (e.g., paying attention to the choice and
arrangement of utensils and glassware, the design
of the centrepiece, the way napkins are folded) 
to suit the circumstances (e.g., fine dining,
wedding, banquet);

B2.9 demonstrate the use of professional waiting
techniques when serving beverages (e.g., taking
and delivering orders, providing tea and coffee
service, serving and clearing from the right).

By the end of this course, students will:

B3.1 create an action plan for an event or activity
and outline the designated role of each partici-
pant in the staging of the event or activity;

B3. Planning and Delivering an 
Event or Activity

B2. Food Preparation and Presentation

B1. Using Tools and Equipment 

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. demonstrate technical proficiency in the use and maintenance of tools and equipment related to
the food and beverage services sector of the tourism industry;

B2. plan and prepare menus, demonstrating a level of competence in food handling, preparation, and
presentation that meets professional standards;

B3. demonstrate an understanding of appropriate procedures to follow in the planning and delivery of
an event or activity.

SPECIFIC EXPECTATIONS

B. HOSPITALITY AND TOURISM SKILLS

TFJ4E
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B3.2 design, plan, and promote an activity or
fundraiser, individually or as part of a team,
using a variety of software applications;

B3.3 coordinate and stage an event or activity
individually or as part of a team;

B3.4 use teamwork and organizational skills to
complete a variety of tasks in the coordination
and/or staging of an event or activity;

B3.5 analyse the success of an event or activity
in relation to its action plan (e.g., have a formal
debriefing using a plus/delta format).
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By the end of this course, students will: 

C1.1 identify the effects that the tourism industry
has on the environment (e.g., undeveloped areas
exploited for commercial gain, environmentally
sensitive areas affected by pollution and waste dis-
posal, infrastructure expanded and upgraded, areas
of natural beauty preserved as tourist attractions);

C1.2 describe how the food and beverage services
sector can both protect the environment and
encourage the sustainable use of natural
resources (e.g., by choosing new locations on or
near existing infrastructure to reduce the need for
new infrastructure, providing guests with the
option not to have linens washed daily, composting
organic waste from restaurants, reusing cooking oil
as a biofuel, using locally grown produce to reduce
the need for long-distance transportation);

C1.3 identify, through research, an appropriate
code of ethics and/or guidelines for sustainable
tourism and describe how they could be applied
to the operation of local food and beverage
services facilities;

C1.4 identify ways in which the food and bever-
age services sector could offset its impact on 
the environment (e.g., develop or support a tree
planting program, develop or contribute to a carbon
offset fund).

By the end of this course, students will:

C2.1 explain the importance of the tourism 
industry at the local level (e.g., tourism can sup-
port local economies, create local jobs, preserve
local culture, and/or provide funds for infrastructure
development and social and recreational programs);

C2.2 explain how food and beverage services
facilities benefit the local job market (e.g., by cre-
ating a range of entry-level jobs, providing experi-
ential learning opportunities in hospitality and
tourism-related businesses, having a ripple effect
on other areas of the job market);

C2.3 describe how tourism can affect the culture
of a society (e.g., tourist attitudes and behaviour
can over time erode local customs and traditions
and/or cause resentment among the local population).

C2. Industry Practices and SocietyC1. Industry Practices and the
Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of how various practices connected with the tourism industry in 
general and the food and beverage services sector specifically affect the environment, and how 
these effects can be reduced;

C2. demonstrate an understanding of ways in which various practices connected with the tourism 
industry in general and the food and beverage services sector specifically affect society.

SPECIFIC EXPECTATIONS

C. INDUSTRY PRACTICES,
THE ENVIRONMENT, AND SOCIETY

TFJ4E



By the end of this course, students will: 

D1.1 describe the laws, regulations, and regulatory/
oversight organizations that govern health,
safety, sanitation, and workers’ rights in the
food and beverage services sector of the tourism
industry (e.g., Health Protection and Promotion
Act [HPPA], Occupational Health and Safety 
Act [OHSA], Workplace Hazardous Materials
Information System [WHMIS] regulations,
Workplace Safety and Insurance Board [WSIB],
local health departments);

D1.2 identify and describe health and safety 
issues that must be considered in workplaces 
in the food and beverage services sector 
(e.g., issues concerning trip and fall, exposure to
chemicals, the effects of fatigue, and workplace
ergonomics), and explain how these issues 
affect working conditions;

D1.3 identify ways of meeting health and safety
requirements and recommendations (e.g., con-
cerning public safety) in various settings of the
food and beverage services sector (e.g., carry out
food inspections; have an emergency preparedness
fire/evacuation plan; maintain a clean, hygienic
facility; provide separate washrooms for staff and
customers; observe municipal by-laws);

D1.4 demonstrate the ability to follow health and
safety best practices (e.g., report unsafe working
conditions in the school classroom/facility; use
WHMIS data sheets and understand WHMIS 
safety cautions; know appropriate first aid 

procedures to be used in the event of an accident
such as a burn, cut, or electric shock); 

D1.5 use protective clothing and equipment as
required to ensure their own and others’ safety
in the work environment.

By the end of this course, students will:

D2.1 apply intrapersonal and interpersonal 
skills to provide a professional level of 
customer service;

D2.2 outline the benefits of providing a positive
customer experience (e.g., reputation of the 
business enhanced, customer base maintained or
expanded, viability of the business increased);

D2.3 explain the need for sensitivity in respond-
ing to client needs (e.g., explain why knowledge
of and respect for various cultures, religions, and
people with disabilities are important in providing
customer service);

D2.4 assess various strategies used by companies
to retain and grow their customer base (e.g.,
providing a unique environment or service, offering
customers a points-accumulation system and/or
prizes, holding customer appreciation days);

D2.5 demonstrate an understanding of the use 
of ethical standards in customer service (e.g.,
standards relating to privacy, confidentiality, and
business ethics).

D2. Customer Service 

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation and regulations
and the practices that are essential for a safe and healthy work environment;

D2. demonstrate an understanding of strategies and techniques that provide a positive customer service
experience;

D3. describe the range of career opportunities and the education and training required for employment 
in the food and beverage services sector of the tourism industry.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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By the end of this course, students will:

D3.1 outline job opportunities, career paths, 
and educational requirements for careers in 
the food and beverage services sector of the
tourism industry;

D3.2 describe the lifestyle and personal choices
that can accompany a career in the food and
beverage services sector (e.g., shift work, seasonal
work, travel);

D3.3 identify industry-recognized training and/or
certifications (e.g., Service Excellence, Super Host,
Safe Food Handling, Smart Serve) that it would
be beneficial to have if they are pursuing a
career in the food and beverage services sector;

D3.4 identify the provincial and national associa-
tions that support the activities of the tourism
industry and provide career-related resources
(e.g., Ontario Tourism Education Corporation
[OTEC], Ontario Restaurant Hotel and Motel
Association, Canadian Tourism Human Resource
Council, Canadian Restaurant and Foodservices
Association, Ontario Society of Nutrition
Management, Canadian Culinary Federation,
Meeting Professionals International); 

D3.5 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the food and beverage services sector, 
as identified in the Ontario Skills Passport 
(e.g., scheduling or budgeting and accounting,
measurement and calculation, job task planning
and organizing);

D3.6 demonstrate an understanding of and 
apply the work habits that are important for
success in the food and beverage services sec-
tor, as identified in the Ontario Skills Passport
(e.g., teamwork, reliability, customer service);

D3.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements related
to hospitality and tourism (e.g., Ontario Skills
Passport Work Plan and Transition Plan, certificates,
reports, photographs, recipe catalogue), and explain
why having a current portfolio is important for
career development and advancement.

D3. Career Opportunities
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MANUFACTURING
TECHNOLOGY
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Manufacturing is the transformation of materials into products to meet human needs
and wants. Manufacturing technology courses provide students with opportunities 
to acquire knowledge and skills in the areas of mechanical engineering, robotics and
control systems, computer-aided manufacturing, industrial maintenance, precision
machining, welding, and sheet metal.

Students will use a broad range of tools and equipment while acquiring engineering, fabri-
cation, and problem-solving skills through the design and fabrication of various projects.
Manufacturing courses will also help students understand the effects of manufacturing
technology on the environment and society.

Manufacturing courses are designed for students heading to an apprenticeship, to college
or university, or directly to the workplace in their pursuit of careers such as tradesperson,
technician, technologist, engineer, or any of the skilled entry positions.

The list of approved emphasis areas for manufacturing technology can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course enables students to develop knowledge and skills related to design, process
planning, control systems, and quality assurance. Students will use a broad range of tools
and equipment and will combine modern manufacturing techniques and processes with
computer-aided manufacturing as they develop critical decision-making, problem-solving,
and project-management skills. Students will develop an awareness of environmental
and societal issues related to manufacturing and will learn about pathways leading to
careers in the industry.

Prerequisite: None

Manufacturing Engineering
Technology, Grade 11

University/College Preparation TMJ3M
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By the end of this course, students will: 

A1.1 describe and explain the importance of the
steps of a design process (e.g., analysing the 
situation or context, developing design criteria,
generating ideas, conducting research, communi-
cating ideas, choosing the best solution, building 
a prototype, testing and modifying the prototype,
undertaking a cost analysis) or other problem-
solving process used to solve a variety of manu-
facturing technology challenges (e.g., use a 
problem-solving matrix for a robotics-related chal-
lenge arising from the production of the prototype)
(see pp. 21–23);

A1.2 use technical drawings (e.g., orthographic,
pictorial, isometric, assembly) as part of the design
process to develop solutions to challenges or
problems in manufacturing technology;

A1.3 explain why technological concepts (e.g.,
aesthetics, control, environmental sustainability/
stewardship, ergonomics, fabrication, function,
innovation, material, mechanism, power and energy,
structure, safety, systems) are important consider-
ations in the design process (see pp. 7–8); 

A1.4 explain how the application of technological
concepts in design or other problem-solving
processes can result in products that better meet
human needs or wants (e.g., a ramp to replace 
a stairway, a lever-type door handle to replace a
round knob, a remote control to operate a television,
energy-efficient devices to replace inefficient ones).

By the end of this course, students will:

A2.1 explain the need for a detailed production
plan when manufacturing a product;

A2.2 identify and analyse the factors that must 
be considered when planning production 
(e.g., quantity, tolerances, cost factors);

A2.3 explain the differences in planning for custom-
build versus mass-production processes;

A2.4 apply collaborative problem solving to 
plan a detailed product manufacturing process
(e.g., including details of work flow, just-in-time
part routing, scheduling, timelines, deadlines,
efficient use of materials). 

By the end of this course, students will:

A3.1 describe various types of control systems
(e.g., programmable logic control [PLC], computer
numerical control [CNC], inventory/purchasing
control);

A3.2 incorporate the use of a control system (e.g.,
Program Evaluation and Review Technique [PERT]
chart, Gantt chart) in a production process or
project;

A3.3 explain how a quality control system (e.g.,
statistical process control, standards developed by
the International Organization for Standardization
[ISO]) is used to manage production;

A3. Control Systems

A2. Process PlanningA1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of design and other problem-solving processes used to develop 
solutions and products in response to challenges in manufacturing technology;

A2. demonstrate an understanding of the steps and processes required to produce a product;

A3. demonstrate an understanding of various types of control systems used in manufacturing;

A4. apply relevant mathematical skills, scientific concepts, and technological literacy and communication 
skills in developing a manufacturing system or process.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ3M
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A3.4 utilize automation technology (e.g., program-
mable logic controller [PLC], computer-aided 
manufacturing [CAM], pneumatic actuators) to
control a process.

By the end of this course, students will:

A4.1 apply mathematical skills (e.g., calculate 
production rates, machine speeds and feeds, ratios;
use formulas related to geometry and trigonometry;
estimate costs) in planning manufacturing
processes;

A4.2 apply scientific concepts to manufacturing-
related processes (e.g., material selection,
material processing, setting of machining speed
and cutting force);

A4.3 apply technological literacy skills to create
process control charts that clearly outline 
the stages of production;

A4.4 prepare engineering reports (e.g., flow charts,
inspection reports, tool lists, schedules, build plans),
using appropriate technical language to com-
municate the specifics of a product or process.

A4. Mathematics, Science, and 
Technological Literacy
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By the end of this course, students will:

B1.1 select the most efficient production method
or process to manufacture a product; 

B1.2 develop managerial and mechanical control
plans (e.g., managerial: marketing, production
tracking, financial control, inventory control, work-
in-process tracking; mechanical control: electrical,
pneumatic) for the manufacture of a product
(e.g., robot, control system);

B1.3 implement managerial and mechanical con-
trol plans for the manufacture of a product;

B1.4 use appropriate orthographic and isometric
drawing techniques (e.g., sketching, computer-
aided design [CAD]) when developing solutions
to design problems or challenges.

By the end of this course, students will:

B2.1 demonstrate an understanding of destructive
and non-destructive tests to evaluate material
properties (e.g., file test, spark test, moisture con-
tent test, dye testing, hardness testing);

B2.2 evaluate material properties (e.g., heat resist-
ance, mass, strength) as they relate to specific
project needs;

B2.3 research and evaluate the properties of vari-
ous ferrous and non-ferrous materials before

selecting the most appropriate material for 
a project;

B2.4 demonstrate a working knowledge of the
methods of conditioning materials (e.g., thermal,
chemical, mechanical methods).

By the end of this course, students will:

B3.1 select and use the proper tools (e.g., height
gauge, surface gauge, trammel points, protractor,
scriber) and procedures required to effectively
lay out a project;

B3.2 demonstrate the proper use of various 
measuring instruments (e.g., scale, vernier
caliper, micrometer), making measurements 
in both metric and US customary/British 
imperial units;

B3.3 demonstrate the safe and proper use of
appropriate hand tools, machine tools, and
equipment (e.g., files, wrenches, hack saws,
electric drills, engine lathe, milling machine,
planer, jointer, drill press, welder) during a 
manufacturing process or in the assembly 
or fabrication of a product;

B3.4 use a computer to operate and control a
manufacturing system (e.g., a robot, computer
numerical control [CNC] equipment, a programma-
ble logic control [PLC] device) during a manufac-
turing process or in the fabrication of a project.

B3. Tools, Equipment, and
Manufacturing Processes

B2. Material Selection

B1. Managing the Manufacturing
Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. identify and use appropriate processes to organize and control the manufacturing of products;

B2. demonstrate an understanding of the appropriate selection of materials to manufacture products to
meet specific needs;

B3. demonstrate the safe and appropriate use of tools and equipment in the manufacture of a product or
the development of a production process;

B4. analyse, properly operate, and maintain quality in a manufacturing system or process.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ3M
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By the end of this course, students will:

B4.1 analyse and explain production results in 
a manufacturing process (e.g., by preparing a
quality report);

B4.2 use a quality control method (e.g., statistical
process control) to monitor and record the relia-
bility of a manufacturing process;

B4.3 explain how positive and negative attitudes
influence production efficiency.

B4. Quality Assurance
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C1.1 analyse the effects that various manufactur-
ing activities have on the environment (e.g.,
the effects of waste disposal, power consumption,
processing of raw materials; effects on Aboriginal
hunting and gathering grounds);

C1.2 explain the benefits of using environmentally
friendly processes and products in the manu-
facturing process;

C1.3 explain how various sources of power gener-
ation (e.g., coal, nuclear, wind, solar, geothermal)
and transportation methods (e.g., truck, rail, ship)
used in manufacturing affect the environment.

By the end of this course, students will:

C2.1 describe the social and economic conse-
quences that a manufacturing activity can 
have or has had on individuals and society,
including Aboriginal communities;

C2.2 explain how the manufacturing industry
affects the local and provincial economy (e.g.,
with respect to job creation, standards of living,
sustainability and conservation of the environ-
ment, impact on First Nation communities);

C2.3 describe recent trends in the local manufac-
turing industry (e.g., globalization, rise in energy
costs, increase in environmental awareness) and
their effect on the local community or the
province as a whole, and predict future trends.

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of ways in which the manufacturing industry affects 
the environment;

C2. demonstrate an understanding of ways in which the manufacturing industry affects society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ3M



By the end of this course, students will: 

D1.1 identify and explain the importance of the
specific components of legislation and standards
related to workplace safety in the manufactur-
ing industry (e.g., Occupational Health and Safety
Act [OHSA], Workplace Hazardous Materials
Information System [WHMIS]) and the specific
responsibilities of the relevant oversight/regula-
tory organizations (e.g., Workplace Safety and
Insurance Board [WSIB], Industrial Accident
Prevention Association [IAPA]); 

D1.2 demonstrate good housekeeping practices in
the work environment (e.g., cleaning up spills and
leaks, keeping areas clean and clear of obstructions,
properly organizing tools and equipment);

D1.3 handle materials safely and appropriately 
in compliance with the information included 
in the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.4 demonstrate an understanding of procedures
to ensure safe and productive work practices in
the manufacturing workplace (e.g., perform safety
inspections and audits that include ergonomic con-
siderations related to workshop layout and set-up,
material handling, ease of movement, lighting,
workstation set-up);

D1.5 demonstrate the safe use of tools and 
equipment in compliance with safety manuals,
instructions, and institutional requirements;

D1.6 use proper ventilation and/or filtration 
systems to control air quality (e.g., to minimize
the effects of welding fumes, plastic off-gassing,
cutting-fluid misting, heat treating of metal);

D1.7 use protective clothing and equipment as
required to ensure their own and others’ safety
in the work environment.

By the end of this course, students will:

D2.1 identify employment opportunities available
in the manufacturing industry locally, provin-
cially, and nationally;

D2.2 identify and describe the specific education
and training requirements necessary for careers
in the manufacturing industry (e.g., technician,
technologist, millwright, tool and die maker,
mechanical engineer);

D2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
manufacturing industry (e.g., mentoring pro-
grams, virtual networking/support groups, special-
ized postsecondary programs, relevant trade/indus-
try associations);

D2.4 demonstrate an understanding of and 
apply the Essential Skills that are important 
for success in the manufacturing industry, as
identified in the Ontario Skills Passport (e.g.,
decision making, job task planning and organizing,
problem solving);

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with the health and safety legislation, standards,
and practices that are essential to the safe operation of a manufacturing facility;

D2. demonstrate an understanding of postsecondary pathways that lead to career opportunities in the
manufacturing industry.

SPECIFIC EXPECTATIONS
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D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified 
in the Ontario Skills Passport (e.g., teamwork,
reliability, initiative);

D2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to
Safety certificate, Ontario Skills Passport Work
Plan, photographs of a project, technical drawings,
reports, assignments), and explain why having 
a current portfolio is important for career 
development and advancement.
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This course enables students to develop knowledge and skills through hands-on, 
project-based learning. Students will acquire design, fabrication, and problem-solving
skills while using tools and equipment such as lathes, mills, welders, computer-aided
machines, robots, and control systems. Students may have opportunities to obtain 
industry-standard certification and training. Students will develop an awareness of 
environmental and societal issues related to manufacturing and will learn about 
pathways leading to careers in the industry.

Prerequisite: None

Manufacturing Technology,
Grade 11

College Preparation TMJ3C



289

M
A

N
U

FA
C

T
U

R
IN

G
 T

E
C

H
N

O
LO

G
Y

 F
U

N
D

A
M

E
N

TA
L

S
M

a
n

u
fa

c
tu

rin
g

 T
e

c
h

n
o

lo
g

y

By the end of this course, students will: 

A1.1 describe and explain the importance of the
steps in a design process (e.g., analysing the 
situation, defining the need or problem, conducting
research, generating solutions, communicating
ideas, evaluating solutions, building a prototype,
undertaking a cost analysis) or other problem-
solving process used to solve a variety of man-
ufacturing technology challenges (e.g., design
and plan the fabrication of a robot or robotic work
cell to specific design criteria and timelines) (see 
pp. 21–23);

A1.2 describe some examples of how the design
process has been used in manufacturing to
develop new products, or to improve existing
products, to meet human needs or wants (e.g.,
quality of automobiles improved through the use 
of robotics in the manufacturing process);

A1.3 explain why technological concepts (e.g.,
aesthetics, control, environmental sustainability/
stewardship, ergonomics, fabrication, function,
innovation, material, mechanism, power and energy,
structure, safety, systems) are important consider-
ations in the design process (see pp. 7–8);

A1.4 use brainstorming strategies, web diagrams,
and trial-and-error activities as part of the
design process to develop the best possible
solution to a manufacturing challenge.

By the end of this course, students will:

A2.1 describe and demonstrate the correct use 
of a variety of processes for joining materials
(e.g., welding, bonding, fastening);

A2.2 describe and demonstrate the correct use of 
a variety of processes for cutting materials (e.g.,
using oxy-acetylene torches, saws, shears, a plasma
cutter, an engine lathe, a milling machine);

A2.3 describe and demonstrate the correct use 
of a variety of processes for forming materials,
using various tools and equipment (e.g., ham-
mers; brake press; rollers; forging, casting, and
moulding equipment);

A2.4 describe material conversions such as the
separation process (e.g., converting a material’s
size and shape by removing excess material); the
addition process (e.g., combining materials to
achieve enhanced qualities, as in alloys); the process
of making changes to contours (e.g., assembling
materials by such means as gluing, mixing,
fastening, bonding, welding); and the process 
of changing the properties (e.g., thermal, chemi-
cal, mechanical, physical) of solid materials;

A2.5 demonstrate a working knowledge of con-
verting the structure of a material, using a vari-
ety of methods (e.g., heat treating, annealing,
steaming, shrinking, tempering).

A2. Material ConversionA1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of how a design process is used in the planning and development 
of a manufacturing project;

A2. demonstrate an understanding of material conversion processes;

A3. demonstrate an understanding of various types of control systems used in manufacturing;

A4. apply relevant mathematical and scientific concepts and use appropriate forms of technical 
communication in the study of manufacturing technology.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ3C
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By the end of this course, students will:

A3.1 describe various manufacturing control 
systems (e.g., inventory/purchasing control,
quality control);

A3.2 explain the use of control system technologies
(e.g., electronic – programmable logic controller
[PLC]; hydraulic; mechanical; pneumatic) in a
production process or project;

A3.3 operate a basic control system (e.g., electronic,
pneumatic, hydraulic, mechanical) to control a
robot or component in completing a simple task.

By the end of this course, students will:

A4.1 demonstrate a working knowledge of various
mathematical formulas (e.g., Pythagorean theorem,
formulas for calculating volume and surface area)
and applications (e.g., tap drill sizing, calculation
of machine speeds and feeds, weight calculations)
that are commonly used in manufacturing;

A4.2 apply mathematical concepts (e.g., linear 
systems; integers; decimals and fractions; order of
operations) and skills in performing a variety 
of tasks required within the context of manufac-
turing design and production (e.g., angle calcu-
lations; calculation of perimeter, volume, and area;
percent/decimal/fraction conversions; US customary/
British imperial and metric unit conversions);

A4.3 apply mathematical analysis skills as they
relate to production cost and quality control
when manufacturing a product (e.g., conduct 
a cost analysis of the final product or process,
produce statistical process control charts);

A4.4 apply scientific laws, theories, and concepts
related to the design and production areas of
manufacturing (e.g., laws/theories: Newton’s 
laws of motion, basic electrical theory; concepts:
simple machines, mechanical advantage);

A4.5 identify the properties (e.g., magnetic, physical,
mechanical, thermal, electrical) of natural and
manufactured solid materials; 

A4.6 describe how the physical and mechanical
properties of solid materials (e.g., physical: 
density, appearance, porosity, surface texture;
mechanical: hardness, ductility, elasticity, brittle-
ness, compression, fatigue, shear, tensility) create
advantages or disadvantages that affect their
suitability for use in manufacturing;

A4.7 use technical language correctly and appro-
priately (e.g., in reports and presentations) to
communicate information related to manufac-
turing technology;

A4.8 use appropriate forms of communication
(e.g., oral and written reports) and supporting
documentation (e.g., statistical graphing; sketches;
scale drawings; perspectives; orthographic, isomet-
ric, and oblique views; pattern and development
projections; shop, assembly, and detail drawings)
to convey ideas and processes and to show
materials and specifications.

A4. Mathematics, Science, and
Communication Skills

A3. Control Systems
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By the end of this course, students will: 

B1.1 demonstrate a working knowledge of the
stages of the manufacturing process (e.g., pro-
duce an order of operation chart, develop a bill of
material for a project, undertake a cost analysis,
develop a process plan);

B1.2 use appropriate language and terminology
(e.g., in oral and written reports) when develop-
ing process plans;

B1.3 convert drawing dimensions (e.g., US custom-
ary/British imperial units to metric units, fractions
to decimals) using the appropriate chart, table,
or formula;

B1.4 prepare, using conventional means or com-
puter-aided design (CAD), detailed working
drawings and/or assembly drawings or rough
sketches (e.g., section views, isometric views), as
appropriate to the task, that include the measure-
ments and symbols required to complete a 
project (e.g., dimensions, specifications, tolerances,
surface finish symbols, weldments).

By the end of this course, students will:

B2.1 identify the factors that affect material selec-
tion and suitability for the manufacture of a
product (e.g., hardness, softness, malleability,
mass, durability, shape, size, finish);

B2.2 select appropriate materials for a project
based on their properties and characteristics
(e.g., physical, mechanical, thermal, chemical,
electrical, magnetic, optical, acoustical) and the
project’s design criteria (e.g., strength, finish,
customer specifications, quality control processes,
working environment);

B2.3 use the proper procedures to prepare materi-
als for production (e.g., measuring, marking, cut-
ting to rough length, grinding, cleaning, deburring).

By the end of this course, students will:

B3.1 demonstrate the correct use of various meas-
uring instruments (e.g., scales, vernier calipers,
micrometers, gauges) to make measurements 
in both metric and US customary/British 
imperial units;

B3.2 apply principles of dimensional metrology
(e.g., precision measurement, tolerancing for inter-
changeable manufacturing) to manufacturing
processes when producing a product;

B3.3 demonstrate a working knowledge of the
proper tools required to lay out a product 
precisely (e.g., height gauge, surface gauge,
trammel points, protractor, scribe, straight edge);

B3.4 use metrology tools to inspect and evaluate
products for quality control purposes (e.g., for
inspection reports, destructive and non-destructive
testing).

B3. Metrology Tools

B2. Material Characteristics 
and Selection

B1. Technical Drawings and 
Process Plans

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. demonstrate the ability to interpret and prepare technical drawings and develop process plans;

B2. demonstrate a working knowledge of the characteristics of various materials and the proper 
selection of materials for the manufacture of a product;

B3. demonstrate a working knowledge of various metrology tools used to measure, lay out, and inspect
products;

B4. use tools, equipment, and machine processes safely and correctly in the manufacture of a product.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ3C
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By the end of this course, students will:

B4.1 demonstrate the use of appropriate bench
work techniques to lay out, fit, and assemble
workpieces;

B4.2 use appropriate procedures (e.g., correct
machine set-up, operational safety procedures)
when setting up, maintaining, using, and 
storing tools and equipment used in manufac-
turing and production processes;

B4.3 demonstrate the correct selection and 
use of appropriate tools and equipment 
(e.g., wrenches, electric drills, grinders, engine
lathe, milling machine) for specific manufac-
turing tasks;

B4.4 demonstrate the use of various bonding,
combining, and/or assembly techniques (e.g.,
shielded metal arc welding [SMAW], gas metal 
arc welding [GMAW], gas tungsten arc welding
[GTAW], oxy-acetylene welding, brazing, solder-
ing, use of appropriate fasteners, bonding) to 
complete projects.

B4. Tools, Equipment, and Machine
Processes
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By the end of this course, students will: 

C1.1 describe the benefits of using environmentally
friendly products in the manufacturing process
(e.g., the benefits of water-based versus solvent-
based adhesives);

C1.2 identify a variety of alternative fuels (e.g.,
biodiesel, ethanol, hydrogen, electric power in
hybrid systems) and energy sources (e.g., wind
power, solar power, waste-to-energy) and explain
how use of these fuels and energy sources can
reduce the environmental impact of the manu-
facturing industry;

C1.3 explain how various sources of power gener-
ation used in manufacturing (e.g., coal, nuclear,
solar, wind, hydrogen fuel cell, tidal, geothermal)
affect the environment (e.g., construction of large
hydroelectric dams can affect animal habitats and
patterns of behaviour);

C1.4 describe environmentally responsible prac-
tices that can be followed during the design and
manufacture of a product (e.g., minimize waste,
consider using renewable or recyclable materials,
design and manufacture products that last or can
be repaired as opposed to throw-away products, use
processes that have minimal impact on workers
and the local environment);

C1.5 demonstrate the use of proper techniques for
the disposal of waste products.

By the end of this course, students will:

C2.1 explain how the manufacturing industry
affects the local and provincial economy (e.g.,
with respect to job creation, standards of living,
sustainability and conservation of the environment,
impact on First Nation communities); 

C2.2 describe how the manufacturing industry
responds to changes in the global economy
(e.g., fluctuating currencies, trade agreements,
fluctuating demand in other countries) and how
this response affects the local community and/
or the province as a whole (e.g., in terms of eco-
nomic opportunities or risks for the local and/or
provincial population);

C2.3 explain how ergonomics and a good manu-
facturing work environment can affect people’s
daily lives (e.g., by providing long-term health
benefits, creating job efficiencies).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of ways in which the manufacturing industry affects 
the environment;

C2. demonstrate an understanding of ways in which the manufacturing industry affects society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ3C



By the end of this course, students will: 

D1.1 identify and explain the importance of the
specific components of legislation and standards
related to workplace safety in the manufactur-
ing industry (e.g., Occupational Health and Safety
Act [OHSA], Workplace Hazardous Materials
Information System [WHMIS]) and the specific
responsibilities of the relevant oversight/regula-
tory organizations (e.g., Workplace Safety and
Insurance Board [WSIB], Industrial Accident
Prevention Association [IAPA], Construction 
Safety Association of Ontario [CSAO]);

D1.2 demonstrate good housekeeping practices 
in the work environment (e.g., cleaning up spills
and leaks, keeping areas clean and clear of obstruc-
tions, properly organizing tools and equipment);

D1.3 handle materials safely and appropriately in
compliance with the information included in
the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.4 demonstrate an understanding of procedures
to ensure safe and productive work practices in
the manufacturing workplace (e.g., perform safety
inspections and audits that include ergonomic con-
siderations related to workshop layout and set-up,
material handling, ease of movement, lighting,
workstation set-up);

D1.5 demonstrate the safe use of tools and 
equipment in compliance with safety manuals,
instructions, and institutional requirements;

D1.6 use proper ventilation systems to control air
quality (e.g., to minimize the effects of welding
fumes, plastic off-gassing, cutting-fluid misting,
heat treating of metal);

D1.7 use protective clothing and equipment as
required to ensure their own and others’ safety
in the work environment.

By the end of this course, students will:

D2.1 identify employment opportunities available
in the manufacturing industry locally, provin-
cially, and nationally;

D2.2 identify manufacturing-related college pro-
grams and apprenticeships that are available in
the manufacturing industry prior to or immedi-
ately following graduation;

D2.3 identify opportunities available locally to
obtain certifications and/or training that it
would be beneficial to have if they are pursuing
a career in manufacturing (e.g., cardiopulmonary
resuscitation [CPR], Standard First Aid, fall protec-
tion training);

D2.4 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
manufacturing industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation, standards, and
practices related to the manufacturing industry;

D2. demonstrate an understanding of career opportunities in the manufacturing industry and the 
education, training, and certification required for these careers.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

D2. Career Opportunities
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D2.5 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., decision making,
job task planning and organizing, problem solving);

D2.6 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, initiative, working independently);

D2.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to Safety
certificate, Ontario Skills Passport Work Plan, pho-
tographs of a project, technical drawings, reports,
assignments), and explain why having a current
portfolio is important for career development
and advancement.
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This hands-on, project-based course is designed for students planning to enter an 
occupation or apprenticeship in manufacturing directly after graduation. Students 
will work on a variety of manufacturing projects, developing knowledge and skills in
design, fabrication, and problem solving and using tools and equipment such as engine
lathes, milling machines, and welding machines. In addition, students may have the
opportunity to acquire industry-standard certification and training. Students will develop
an awareness of environmental and societal issues related to manufacturing and will
learn about secondary school pathways that lead to careers in the industry.

Prerequisite: None

Manufacturing Technology,
Grade 11

Workplace Preparation TMJ3E
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By the end of this course, students will: 

A1.1 describe how materials from primary manu-
facturing industries (e.g., steel, plastics, lumber,
paper) are used in the manufacturing industry;

A1.2 identify and describe the key areas of opera-
tion in primary manufacturing industries (e.g.,
design, planning, fabrication, inspection, worker
safety);

A1.3 describe the influence that primary manufac-
turing industries have on secondary manufac-
turing industries (e.g., in terms of availability of
materials, cost, viability).

By the end of this course, students will:

A2.1 describe the steps of a design process used 
in the planning and development of a manufac-
turing project (e.g., brainstorming, determining
order of operations, developing flow charts, con-
ducting a needs analysis, creating mock-ups) (see 
pp. 22–23);

A2.2 describe how various forms of communication
(e.g., group discussion, brainstorming), graphic
representation (e.g., sketches, technical drawings,
computer-aided design [CAD]), and documentation
(e.g., research reports) are used in the development
of product ideas;

A2.3 identify and describe skills and attitudes
needed to work as a cooperative member
and/or leader of a group during the design
process (e.g., effective time management, goal set-
ting, communication skills, respect for differences,
ability to delegate tasks);

A2.4 explain why technological concepts (e.g.,
aesthetics, control, environmental sustainability/ 
stewardship, ergonomics, fabrication, function,
innovation, material, mechanism, power and 
energy, structure, safety, systems) are important
considerations in the design process (see pp. 7–8).

By the end of this course, students will:

A3.1 describe and demonstrate the correct use 
of a variety of processes for joining materials
(e.g., shielded metal arc welding [SMAW], gas
metal arc welding [GMAW], brazing, soldering,
riveting, spot welding, crimping, bonding);

A3.2 describe and demonstrate the correct use of 
a variety of processes for cutting or separating
materials (e.g., using oxy-fuel torches, saws, mills,
lathes, shears, plasma cutters);

A3.3 describe and demonstrate the correct use 
of a variety of processes for forming materials,
using various tools and equipment (e.g., hammers,
box and pan brake, benders, rollers);

A3.4 demonstrate a working knowledge of basic
metallurgy (e.g., flame hardening, case hardening,
tempering, annealing).

A3. Material Conversion

A2. Design Process

A1. Primary Manufacturing Industries

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the primary manufacturing industries and the processes 
and technologies related to them;

A2. demonstrate an understanding of how a design process is used in the planning and development 
of a manufacturing project;

A3. describe and demonstrate the correct use of processes required for making material conversions;

A4. demonstrate an understanding of relevant mathematical and scientific concepts and apply
technological literacy and communication skills in the study of manufacturing technology.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ3E
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By the end of this course, students will:

A4.1 demonstrate a working knowledge of various
mathematical formulas (e.g., related to trigonom-
etry, geometry, force/power) and applications
(e.g., tap drill sizing, calculating machine speeds
and feeds, indexing) that are commonly used in
manufacturing;

A4.2 use mathematical calculations to solve man-
ufacturing problems (e.g., use algebraic equations;
calculate perimeters, volumes, areas), using appro-
priate resources (e.g., tables, charts);

A4.3 apply mathematical concepts (e.g., linear 
systems, angle calculations, integers, orders of
operations, decimals and fractions) and skills in
performing a variety of tasks required within
the context of manufacturing design and pro-
duction (e.g., percent/decimal/fraction conversions,
US customary /British imperial and metric unit
conversions);

A4.4 identify the properties (e.g., magnetic, physical,
mechanical, thermal, electrical) of natural and
manufactured solid materials; 

A4.5 describe how the physical properties of 
solid materials (e.g., density, appearance, porosity,
surface texture) create advantages or disadvan-
tages that affect their suitability for use in
manufacturing;

A4.6 describe how the mechanical properties of
solid materials (e.g., hardness, ductility, elasticity,
brittleness, compression, fatigue, shear, tensility)
create advantages or disadvantages that affect
their suitability for use in manufacturing;

A4.7 demonstrate effective use of technological lit-
eracy and communication skills to interpret and
communicate information related to manufac-
turing technology (e.g., in technical manuals,
reports, presentations).

A4. Mathematics, Science, and 
Technological Literacy 
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By the end of this course, students will: 

B1.1 demonstrate the ability to accurately inter-
pret engineering drawings (e.g., with respect to
dimensions, welding symbols, weldments, notes
and specifications, tolerances) related to the 
production of a project;

B1.2 use appropriate sketching and/or drawing
techniques to prepare working drawings (e.g.,
sketches, scale drawings, perspectives, isometric
and oblique views, assembly and detail drawings,
pattern and layout development) that convey
ideas and processes and show materials and
specifications; 

B1.3 develop a process plan for the production of
a product based on design criteria and specifi-
cations (e.g., create a work plan, identify appropri-
ate tools and equipment, produce a bill of material,
develop a budget for the project, develop a flow
chart of the project).

By the end of this course, students will:

B2.1 select appropriate materials for the manufac-
ture of a product based upon design criteria

(e.g., criteria related to pattern and layout, cutting,
squaring, drilling, machining, weld preparation
and procedures);

B2.2 use the proper procedures to prepare materi-
als for production (e.g., measuring, marking,
grinding, cutting).

By the end of this course, students will:

B3.1 select and use a variety of measuring tools
(e.g., calipers, scales, micrometers, vernier calipers,
dial indicators) to measure projects according to
specifications;

B3.2 demonstrate the use of precise layout tech-
niques for projects using the proper equipment
(e.g., layout dye, scribe, marking punch, precision
straight edge and square, vernier height gauge);

B3.3 use inspection techniques (e.g., inspection
reports, destructive and non-destructive testing
techniques, rubrics) to evaluate projects and
ensure quality;

B3.4 apply principles of dimensional metrology
(e.g., precision measurement, tolerancing for inter-
changeable manufacturing) to manufacturing
processes.

B3. Metrology Tools

B2. Selection and Preparation of
Materials

B1. Technical Drawings and Process
Plans

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use technical design and production skills to interpret and prepare drawings and to develop process
plans for a manufacturing project;

B2. demonstrate the ability to select appropriate materials for the manufacture of a product and prepare
them properly for production;

B3. demonstrate a working knowledge of various metrology tools used to measure, lay out, and inspect 
a product;

B4. demonstrate a working knowledge of the purpose, characteristics, and safe use of various hand tools,
machine tools, power tools, and equipment used in the manufacture of products.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ3E
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By the end of this course, students will:

B4.1 demonstrate the correct selection and safe
and proper use of hand and power tools and/or
equipment (e.g., lathe, mill, drill press, wrenches,
tin snips, shears, rivet guns, foot and hand brakes,
rollers, bar folds, punching and notching machines;
equipment for shielded metal arc welding [SMAW],
gas metal arc welding [GMAW], and gas tungsten
arc welding [GTAW]; spot welder, plasma cutter,
oxy-fuel torch, soldering gun) when manufactur-
ing a product;

B4.2 use the appropriate tools and/or equipment
(e.g., fasteners, rivets, tape, self-tapping screws)
for various assembly techniques (e.g., welding,
gluing/bonding);

B4.3 demonstrate a working knowledge of pre-
ventive maintenance (e.g., cleaning, lubricating,
sharpening) and proper storage of tools and
equipment commonly used in manufacturing.

B4. Selection and Use of Tools and
Equipment 
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By the end of this course, students will: 

C1.1 explain the importance of the proper storage,
disposal, and recycling of obsolete and waste
products in manufacturing;

C1.2 describe the benefits of using environmentally
friendly products in the manufacturing process
(e.g., the benefits of water-based versus solvent-
based chemicals);

C1.3 explain how various sources of power gener-
ation used in manufacturing (e.g., coal, nuclear,
solar, wind, hydrogen fuel cell, tidal, geothermal)
affect the environment;

C1.4 identify conservation strategies that the man-
ufacturing industry could employ (e.g., minimize
water usage, convert to energy-efficient lighting,
exploit transportation efficiencies, reduce paper
usage by communicating electronically).

By the end of this course, students will:

C2.1 explain how the manufacturing industry
affects the economy of their community or region;

C2.2 explain how manufacturing affects people’s
daily lives;

C2.3 identify ways in which the manufacturing
industry affects the culture and society of a
community or region (e.g., by creating employ-
ment opportunities; supporting social and cultural
activities in the community; increasing industrial
activity in the community/region, which some 
people may see as a threat to their way of life
and/or the environment).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of ways in which the manufacturing industry affects 
the environment;

C2. explain how the manufacturing industry affects various aspects of society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ3E



By the end of this course, students will: 

D1.1 identify and explain the importance of the
specific components of legislation and standards
related to workplace safety in the manufactur-
ing industry (e.g., Occupational Health and Safety
Act [OHSA], Workplace Hazardous Materials
Information System [WHMIS]) and the specific
responsibilities of the relevant oversight/regula-
tory organizations (e.g., Workplace Safety and
Insurance Board [WSIB], Industrial Accident
Prevention Association [IAPA], Construction Safety
Association of Ontario [CSAO]);

D1.2 demonstrate good housekeeping practices
in the work environment (e.g., preventing and
cleaning up spills and leaks, keeping areas clean
and clear of obstructions, properly organizing tools
and equipment);

D1.3 handle materials safely and appropriately in
compliance with the information included in
the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.4 describe health and safety roles, responsibili-
ties, and procedures in manufacturing (e.g.,
concerning choice of equipment and materials, main-
tenance of equipment, storing of materials and
equipment, inspection of facilities and equipment,
in-service and training);

D1.5 demonstrate the safe use of tools and equip-
ment in compliance with safety manuals,
instructions, and institutional requirements;

D1.6 use protective clothing and equipment as
required to ensure their own and others’ safety
in the work environment.

By the end of this course, students will:

D2.1 identify employment opportunities available
in the manufacturing industry locally, provin-
cially, and nationally;

D2.2 identify the training and certification required
(e.g., by the Ministry of Training, Colleges and
Universities – Workplace Training Branch) to
become a skilled tradesperson in the manufac-
turing industry;

D2.3 research and report on opportunities available
locally to obtain certifications and/or training
that it would be beneficial to have if they are
pursuing a career in manufacturing (e.g., cardio-
pulmonary resuscitation [CPR], Standard First Aid,
fall protection training, Canadian Welding Bureau
certification); 

D2.4 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
manufacturing industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

D2.5 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., decision making,
job task planning and organizing, problem solving);

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation, standards, and
practices as they relate to processes, materials, tools, and equipment used in manufacturing;

D2. demonstrate an understanding of career opportunities in the manufacturing industry and the 
education, training, and certification required for these careers.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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D2.6 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, initiative, working independently);

D2.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to Safety
certificate, Ontario Skills Passport Work Plan, pho-
tographs of a project, technical drawings, reports,
assignments), and explain why having a current
portfolio is important for career development
and advancement.
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This course enables students to further develop knowledge and skills related to design,
process planning, control systems, project management, quality assurance, and business
operations. Students will use a broad range of tools and equipment, enhance their skills
in computer-aided design, and collaborate in managing a project. Students will critically
analyse and solve complex problems involved in manufacturing products. Students will
expand their awareness of environmental and societal issues and of career opportunities
in the manufacturing industry.

Prerequisite: Manufacturing Engineering Technology, Grade 11, 
University/College Preparation

Manufacturing Engineering
Technology, Grade 12

University/College Preparation TMJ4M
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By the end of this course, students will: 

A1.1 explain the titles and roles shown on a 
standard manufacturing organization chart
(e.g., president, controller, purchasing /inventory
control, human resources, marketing, engineering,
sales, production);

A1.2 describe and explain activities associated
with product development in manufacturing
(e.g., product research, product testing, product
improvement);

A1.3 describe activities associated with marketing
manufactured products (e.g., market research,
promotion, sales, distribution);

A1.4 identify factors to be considered in estimat-
ing the cost of manufacturing a product (e.g.,
labour and materials, capital equipment, process
costs, location/transportation) and explain their
importance.

By the end of this course, students will:

A2.1 describe on the basis of research how to 
optimize production (e.g., in terms of material
flow, production layout, quality control, facility
layout) in various types of manufacturing
facilities and systems;

A2.2 demonstrate an understanding of factors
associated with labour costs in manufacturing 
a product (e.g., labour-intensive versus capital-
intensive production methods; use of unskilled,
semi-skilled, and skilled labour);

A2.3 explain the technological systems approach
to a manufacturing enterprise (e.g., with respect
to people, knowledge, materials, energy, finance,
capital);

A2.4 plan in collaboration with others a detailed
manufacturing process for production (e.g., a
process plan for part routing, a process plan that
includes the use of robotics).

By the end of this course, students will:

A3.1 explain the use of a variety of control 
systems (e.g., electronic, pneumatic, hydraulic,
mechanical) to automate processes;

A3.2 design a manufacturing system (e.g., robotic
arm, drive system, lifting device) using a variety
of electronic, pneumatic, hydraulic, and
mechanical control systems;

A3.3 select appropriate control systems for project
production, and calculate power requirements
(e.g., load requirements, horsepower).

A3. Control Systems

A2. Process Planning

A1. Manufacturing Business
Operations

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the business operations associated with manufacturing and explain their role in product
development;

A2. demonstrate an understanding of how to optimize individual or mass production systems by 
improving material flow, factory design, product layout, labour productivity, and quality control;

A3. demonstrate a working knowledge of various types of control systems used in the manufacturing
process;

A4. apply relevant mathematical skills, scientific concepts, and technological literacy and communication 
skills in planning and implementing manufacturing processes.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ4M
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By the end of this course, students will:

A4.1 apply advanced mathematical skills in per-
forming a variety of tasks required within the
context of manufacturing design and produc-
tion (e.g., calculate machine feeds and speeds, esti-
mate costs, calculate ratios, calculate angles using
trigonometry); 

A4.2 apply scientific concepts to manufacturing-
related processes (e.g., properties of materials for
selection purposes, work energy theorem for energy
consumption measurements, non-destructive material
testing to measure material quality and safety);

A4.3 use appropriate technical language and
forms of communication related to the design,
fabrication, and control of a product (e.g., when
preparing and explaining flow charts, operations
and inspections charts, job descriptions, lists of
tooling requirements, quality-control program
materials; when describing certification requirements
and specialized training; when making presentations;
when completing a bill of material).

A4. Mathematics, Science, and 
Technological Literacy
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By the end of this course, students will: 

B1.1 use reverse engineering to explain existing
products or processes in terms of function;

B1.2 demonstrate proficiency in using a design
process to plan and develop solutions to manu-
facturing-related challenges;

B1.3 create a working drawing (e.g., orthographic,
isometric, pictorial) with the use of computer-
aided design that includes appropriate informa-
tion (e.g., geometric dimensioning and tolerancing,
section views, symbols and abbreviations) to assist
in the development of solutions to manufactur-
ing challenges;

B1.4 use a variety of communication techniques
(e.g., multimedia presentation, electronic presenta-
tion) and supporting documentation (e.g., prints,
technical reports, statistical charting) to present
and explain a process design and plan;

B1.5 generate product specifications through the
accurate interpretation of engineering drawings,
sketches, and reports;

B1.6 select suitable materials for fabricating prod-
ucts based on the design specifications and the
intended use of the products; 

B1.7 use a design and planning process to solve a
manufacturing challenge (e.g., design and build a
robot or control system prototype; design an auto-

mated manufacturing system using process control
charts; design solutions to create an ergonomically
effective work environment).

By the end of this course, students will:

B2.1 demonstrate an understanding of manage-
ment roles in the development of a product
(e.g., planning: setting goals to establish course 
of action; organizing: structuring the job into 
manageable tasks; directing: assigning tasks 
and supervising their completion; controlling:
comparing results against the original plan);

B2.2 demonstrate an understanding of the man-
agement of a manufacturing enterprise (e.g.,
set up and manage, in collaboration with others,
a small-scale manufacturing enterprise; visit and
document the activities of a local manufacturing
enterprise) and its major areas of activity (e.g.,
research and development, production, marketing,
and finance);

B2.3 create, in collaboration with others, a detailed
process plan (e.g., including robotic applications
and other tools, machines, and equipment required)
to fabricate a final product;

B2.4 create, in collaboration with others, a product
or process prototype/model (e.g., rapid prototyp-
ing process);

B2. Project Management

B1. Design and Planning Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. apply a design process to plan and develop solutions, products, or services in response to challenges
in manufacturing technology;

B2. demonstrate an understanding of the management of a manufacturing enterprise and the
interrelationships among its major areas of activity such as marketing, cost control, quality
assurance, production, and inventory control;

B3. demonstrate the safe and effective use of tools, equipment, and materials in the production of a 
product or the development of a production process;

B4. develop and use a quality assurance system to industry standards in the production of a project.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ4M
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B2.5 analyse the results of a production process,
and modify operations, systems, and tooling as
necessary.

By the end of this course, students will:

B3.1 demonstrate the skills required to safely
operate machine tools and equipment (e.g., engine
lathe, milling machine, drill press; equipment for
gas tungsten arc welding [GTAW] and gas metal
arc welding [GMAW]) in the assembly or fabri-
cation of a product;

B3.2 use computers to operate and control sys-
tems (e.g., for inventory, quality control, computer
numerical control [CNC], programmable logic 
control [PLC]) in the assembly or fabrication 
of a product;

B3.3 assemble and use power control and automa-
tion systems to meet design and process plan-
ning criteria;

B3.4 demonstrate the safe and proper use of
advanced cutting processes (e.g., plasma, laser,
water jet);

B3.5 demonstrate the appropriate use of advanced
layout and set-up tools (e.g., sine bar, gauge blocks,
bevel protractor);

B3.6 use advanced measuring tools (e.g., precision
level, coordinate measuring machine, laser levels,
optical comparators) to calculate measurements
in both metric and US customary/British impe-
rial units;

B3.7 operate computer numerical control equip-
ment (e.g., CNC milling machine, CNC lathe,
CNC plasma cutter) in the assembly or fabrica-
tion of a product.

By the end of this course, students will:

B4.1 identify organizations that develop stand-
ards regarding the conception and manufacture
of consumer goods (e.g., Canadian Standards
Association [CSA], International Organization 
for Standardization [ISO]);

B4.2 demonstrate a working knowledge of how
quality assurance is used to maintain design
specifications (e.g., through quality inspection 
and testing procedures);

B4.3 manage and control quality using industry-
standard techniques and processes (e.g., statistical
process control [SPC], total quality management
[TQM]);

B4.4 develop products and processes to meet 
customer specifications and quality control
standards.

B3. Tools, Equipment, and
Manufacturing Processes
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B4. Quality Assurance
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By the end of this course, students will: 

C1.1 identify potentially harmful consequences 
of manufacturing activities for the environment
(e.g., waste disposal, greenhouse gas emissions,
water and energy consumption, the depletion of
non-renewable resources), and formulate alterna-
tives to reduce the severity of these
consequences;

C1.2 assess and compare energy sources (e.g.,
renewable – water, wind, solar, geothermal; non-
renewable – coal, oil and gas, nuclear) used in
manufacturing, and identify ways of increasing
environmentally friendly energy use;

C1.3 assess the carbon footprint of a manufactured
product;

C1.4 explain the benefits of developing an envi-
ronmentally friendly product (e.g., a windmill
that develops energy from wind power) and assess
its potential effectiveness.

By the end of this course, students will: 

C2.1 explain how the globalization of the manu-
facturing industry affects the economy of the
local community, the province of Ontario, and
Canada as a whole;

C2.2 explain the importance of demographics,
geography, and strategic plant location as fac-
tors to be considered in setting up a successful
manufacturing facility, and describe possible
short-term and/or long-term societal implications
locally and beyond (e.g., regional or provincial
planning issues, effects on the indigenous popula-
tion, ecosystem and/or habitat considerations);

C2.3 assess the effects of emerging manufacturing
technology industries on culture and society
from various perspectives (e.g., safety, technical,
financial, business).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of ways in which the manufacturing industry affects the 
environment, and make informed decisions based on this understanding;

C2. assess the impact of the globalization of the manufacturing industry on society at the local, 
provincial, and national levels.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ4M



By the end of this course, students will: 

D1.1 demonstrate an understanding of the 
specific components of legislation and stand-
ards related to workplace safety in the manu-
facturing industry (e.g., Occupational Health 
and Safety Act [OHSA], Workplace Hazardous
Materials Information System [WHMIS]) and 
the specific responsibilities of the relevant over-
sight/regulatory organizations (e.g., Workplace
Safety and Insurance Board [WSIB], Industrial
Accident Prevention Association [IAPA]);

D1.2 describe and assess ways to promote safe
and productive work practices in the manufac-
turing workplace (e.g., develop and use a safety
checklist for work practices, tools, equipment, and
operations; develop and conduct safety audits and
inspections of the school manufacturing facility;
design a plan to address health and safety deficien-
cies; develop an emergency action plan to implement
in the event of a spill);

D1.3 demonstrate good housekeeping practices in
the work environment (e.g., cleaning up spills
and leaks, keeping areas clean and clear of obstruc-
tions, properly organizing tools and equipment);

D1.4 handle materials safely and appropriately 
in compliance with the information included 
in the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.5 use proper ventilation and/or filtration sys-
tems to control air quality (e.g., to minimize the

effects of welding fumes, plastic off-gassing,
cutting-fluid misting, and heat treating);

D1.6 demonstrate an understanding of the health
hazards and injuries associated with workplace
conditions (e.g., repetitive motion and carpal tun-
nel syndrome, noise and hearing loss, radiation,
pinch points);

D1.7 explain how ergonomics can affect produc-
tivity, product quality, and employee needs 
and satisfaction, and identify ergonomic consid-
erations related to workshop layout and set-up
(e.g., material handling, ease of movement, light-
ing, workstation design, organization of tools 
and equipment);

D1.8 use and maintain protective clothing and
equipment as required to ensure their own and
others’ safety in the work environment.

By the end of this course, students will:

D2.1 demonstrate an understanding of their per-
sonal strengths and areas for improvement in
preparation for a career in the manufacturing
industry;

D2.2 describe the role of management in the 
manufacturing industry in promoting equity,
diversity, and non-discriminatory practices 
in the workplace;

D2.3 demonstrate the ability to work in various
roles (e.g., designer, scheduler, technician, supervi-
sor) as part of a manufacturing team from the
concept stage to product completion; 

D2. Leadership

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation, standards, and
practices, including methods to address deficiencies, as they relate to the manufacturing industry;

D2. demonstrate an understanding of the importance of group dynamics and effective leadership in the
manufacturing environment;

D3. demonstrate an understanding of the postsecondary programs associated with manufacturing, and
establish a personalized career pathway. 

SPECIFIC EXPECTATIONS
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D2.4 describe on the basis of research the require-
ments for a professional or managerial certifica-
tion or designation (e.g., Certified Engineering
Technologist, Certified in Production and Inventory
Management, Licensed Professional Engineer) 
relevant to a career in manufacturing. 

By the end of this course, students will:

D3.1 demonstrate an understanding of the range
of career opportunities within the manufactur-
ing industry (e.g., management, marketing,
finance, purchasing, sales, production, quality con-
trol, engineering);

D3.2 describe postsecondary programs associated
with the manufacturing industry and evaluate
the appropriateness of these programs with
respect to their personal career plans;

D3.3 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., decision making,
job task planning and organizing, problem solving);

D3.4 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., teamwork, work-
ing independently, organization);

D3.5 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to Safety
certificate, Ontario Skills Passport Work Plan and
Transition Plan, photographs of a project, technical
drawings, reports, assignments), and explain why
having a current portfolio is important for career
development and advancement.

D3. Career Opportunities
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This course enables students to further develop knowledge and skills related to machining,
welding, print reading, computer numerical control (CNC), robotics, and design. Students
will develop proficiency in using mechanical, pneumatic, electronic, and computer control
systems in a project-based learning environment and may have opportunities to obtain
industry-standard training and certification. Students will expand their awareness of
environmental and societal issues and career opportunities in the manufacturing industry.

Prerequisite: Manufacturing Technology, Grade 11, College Preparation

Manufacturing Technology,
Grade 12

College Preparation TMJ4C
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By the end of this course, students will: 

A1.1 demonstrate proficiency in using a design
process to solve manufacturing problems;

A1.2 explain, using specific examples, how the
design process has been used in manufactur-
ing to develop new products, or to improve
products, to meet human needs or wants 
(e.g., development of robotics for use in medical
applications has improved surgical procedures 
and patient outcomes);

A1.3 explain why technological concepts (e.g.,
aesthetics, control, environmental sustainability/
stewardship, ergonomics, fabrication, function,
innovation, material, mechanism, power and 
energy, structure, safety, systems) are important
considerations in the design process (see pp. 7–8);

A1.4 use technical drawings (e.g., orthographic,
pictorial, assembly drawings and sketches) as 
part of the design process to develop solutions
to challenges or problems in manufacturing
technology;

A1.5 identify organizations that develop standards
in the conception and manufacture of consumer
goods (e.g., Canadian Standards Association [CSA],
International Organization for Standardization
[ISO]), and describe how these standards affect
the design process.

By the end of this course, students will:

A2.1 describe the principles and practical applica-
tions of metallurgy (e.g., hardening, tempering,
annealing);

A2.2 demonstrate a working knowledge of correct
tool geometry and terminology when adapting
machine tools to allow for specific manufactur-
ing operations (e.g., prepare grinding tools with
proper relief angles and cutting edges, use proper
tool set-up for the application); 

A2.3 describe in detail the function, purpose, 
and operation of advanced machine tools and
technologies used in manufacturing (e.g., com-
puterized robot, laser applications, plasma cutting
technologies, high-pressure water jet applications);

A2.4 explain material conversions such as the 
separation process (e.g., converting a material’s
size and shape by removing excess material); the
addition process (e.g., combining materials to
achieve enhanced qualities, as in alloys); the process
of making changes to contours (e.g., assembling
materials by such means as gluing, mixing, fasten-
ing, bonding, welding); and the process of 
changing the properties (e.g., thermal, chemical,
mechanical, physical) of solid materials.

A2. Material Conversion A1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of how the design process is used as a problem-solving strategy to
develop solutions to challenges or problems in manufacturing technology;

A2. demonstrate an understanding of the processes, tools, and equipment required for making 
material conversion;

A3. demonstrate a working knowledge of various control systems used in manufacturing processes;

A4. apply relevant mathematical skills, scientific concepts, and technological literacy and communication 
skills in the study of manufacturing technology.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ4C
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By the end of this course, students will:

A3.1 demonstrate a working knowledge of how 
to program computer numerical control (CNC)
equipment using computer-aided manufacturing
(CAM) software;

A3.2 demonstrate the correct use of a variety 
of power and control systems (e.g., electronic,
pneumatic, hydraulic, mechanical systems);

A3.3 demonstrate the proper use of various control
software programs used in manufacturing proc-
esses (e.g., programmable logic control [PLC],
CNC, inventory control software).

By the end of this course, students will:

A4.1 apply knowledge of scientific laws (e.g.,
Newton’s laws of motion, Boyle’s law, Ohm’s law,
Pascal’s law) related to power transmission and
mechanical mechanisms (e.g., hydraulics, pneu-
matics, gears, pulleys, levers, couplings) as appro-
priate during project planning and fabrication;

A4.2 apply mathematical and technological litera-
cy skills to interpret product specifications (e.g.,
volume, area, density/weight, material require-
ments, scrap factor) accurately from engineering
drawings;

A4.3 demonstrate effective use of research skills
(e.g., obtaining and evaluating information from
technical documents and manufacturing resources)
and technological literacy and communication
skills (e.g., log note writing, record keeping, data
recording, memo writing, schedule creation) to
plan and document work on a manufacturing
project;

A4.4 correctly communicate the information need-
ed to plan and prepare for the fabrication process
(e.g., order of operations, availability of tools, parts
and equipment required, scheduling requirements,
time requirements), applying relevant technolog-
ical literacy skills;

A4.5 estimate the cost of a project, using the
appropriate resources (e.g., material costs, bill 
of material, estimated labour costs) and relevant
mathematical skills.

A4. Mathematics, Science, and 
Technological Literacy 

A3. Control Systems
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By the end of this course, students will: 

B1.1 demonstrate a working knowledge of the
stages of the manufacturing process (e.g., pro-
duce an order of operation chart, develop a bill of
material for a project, undertake a cost analysis,
develop a process plan);

B1.2 interpret and create drawings or sketches
(e.g., orthographic projection, assembly, sectional,
detail, pictorial) that include specifications and
information, such as symbols and legends,
appropriate to the project;

B1.3 use appropriate resources and reference
materials (e.g., charts, tables, material- and
product-related specifications, schematics) when
planning a project;

B1.4 use a variety of communication techniques
(e.g., multimedia presentation, electronic presenta-
tion) and supporting documentation (e.g., prints,
technical reports, statistical charting) to present
and explain a process design and plan.

By the end of this course, students will:

B2.1 select on the basis of research the appropri-
ate material(s) (e.g., hot or cold rolled steel, drill
rod, ferrous or non-ferrous metals, materials with
high or low carbon content, appropriate welding

electrode and/or gas) for the manufacture of a
product (e.g., low-friction bearings and/or high-
traction materials for a robot or robotic component),
based on design criteria;

B2.2 demonstrate a working knowledge of factors
affecting material selection (e.g., functionality,
cost effectiveness, customer expectations, viability,
availability);

B2.3 use the proper procedures to prepare materi-
als for production (e.g., measuring, marking, cut-
ting to rough length, grinding, cleaning, deburring);

B2.4 test mechanical properties of materials using
a tensile tester and hardness tester.

By the end of this course, students will:

B3.1 demonstrate the correct use of common
measurement instruments (e.g., scales, gauge
blocks, vernier calipers, inside/outside/depth
micrometers, dial indicators, height gauges) and
advanced measuring tools (e.g., precision level,
coordinate measuring machine, laser levels, optical
comparators, theodolites, master levels, optic levels,
trammel points, opti-line), using both metric and
US customary/British imperial units;

B3.2 demonstrate the proper use of advanced lay-
out and set-up tools (e.g., sine bar, gauge blocks,
bevel protractor);

B3. Metrology Tools

B2. Material Selection and Preparation

B1. Technical Drawings and Process
Plans

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. demonstrate the ability to interpret and prepare technical drawings and develop process plans;

B2. select, prepare, and use appropriate materials when manufacturing a product to meet design 
specifications;

B3. apply quality control standards when using various advanced metrology tools to measure, lay out,
and inspect the design and manufacture of products;

B4. use appropriate tools and equipment and a variety of manufacturing processes when planning and
manufacturing a product to meet specifications.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ4C
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B3.3 use the appropriate measuring tools to pre-
cisely measure objects to close tolerance and
conduct an ongoing and final inspection process
on the attributes of the product with reference
to industry metrology standards (e.g., using sta-
tistical process control [SPC] charts and reports).

By the end of this course, students will:

B4.1 demonstrate a working knowledge of the
skills required to properly select and safely
operate hand tools, machine tools, and equip-
ment (e.g., wrenches, electric drills, grinders,
engine lathe, milling machine) when manufac-
turing a product;

B4.2 maintain hand tools, machine tools, and
equipment in good and safe working order;

B4.3 perform various manufacturing processes
(e.g., casting, moulding, coating, separating,
assembling, cutting) safely and correctly;

B4.4 demonstrate an understanding of advanced
welding and cutting processes (e.g., gas tungsten
arc welding [GTAW], gas metal arc welding
[GMAW], shielded metal arc welding [SMAW],
plasma cutting, laser cutting, high-pressure water
jet cutting);

B4.5 use various joining processes and/or assem-
bly techniques (e.g., SMAW, GMAW, GTAW,
oxy-acetylene welding, brazing, soldering, tinning,
bonding, use of appropriate fasteners) to complete
projects.

B4. Tools, Equipment, and
Manufacturing Processes
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By the end of this course, students will: 

C1.1 demonstrate the proper selection and 
disposal of oils, fluids, and materials used
in manufacturing;

C1.2 explain how the three Rs (reduce, reuse,
recycle) can minimize the effect the manufac-
turing industry has on the environment;

C1.3 explain the advantages and disadvantages of
using various renewable and sustainable energy
sources (e.g., solar, hydrogen fuel cell, wind, geo-
thermal, tidal) in manufacturing;

C1.4 assess the benefits of using environmentally
friendly products and processes in manufac-
turing (e.g., long-term cost savings, creation of
positive company image by establishing “green”
credentials);

C1.5 follow environmentally responsible practices
during the design and manufacture of a product
(e.g., minimize waste, consider using renewable or
recyclable materials, design and manufacture prod-
ucts that last or can be repaired as opposed to throw-
away products, use processes that have minimal
impact on workers and the local environment).

By the end of this course, students will:

C2.1 explain how the local and/or provincial man-
ufacturing industry has changed over time and
describe the effects of these changes on the local
and/or provincial economy and society;

C2.2 explain how global economic shifts are
reflected in the local and/or provincial manu-
facturing industry;

C2.3 explain how apprenticeships, salaries, stand-
ards of living, and the role of skilled trades in
society are interrelated;

C2.4 assess the effects of emerging manufacturing
technology industries on culture and society
from various perspectives (e.g., safety, technical,
financial, business).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of the importance of using sustainable and environmentally friendly
manufacturing practices;

C2. explain the importance of manufacturing to the economy and society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ4C



By the end of this course, students will: 

D1.1 demonstrate an understanding of the specific
components of legislation and standards related
to workplace safety in the manufacturing
industry (e.g., Occupational Health and Safety 
Act [OHSA], Workplace Hazardous Materials
Information System [WHMIS]) and the specific
responsibilities of the relevant oversight/regu-
latory organizations (e.g., Workplace Safety 
and Insurance Board [WSIB], Industrial Accident
Prevention Association [IAPA], Construction 
Safety Association of Ontario [CSAO]);

D1.2 describe and assess ways to promote safe and
productive work practices in the manufacturing
workplace (e.g., develop and use a safety checklist
for work practices, tools, equipment, and operations;
develop and conduct safety audits and inspections
of the school manufacturing facility; design a plan
to address health and safety deficiencies);

D1.3 demonstrate good housekeeping practices 
in the work environment (e.g., cleaning up spills
and leaks, keeping areas clean and clear of obstruc-
tions, properly organizing tools and equipment);

D1.4 handle materials safely and appropriately 
in compliance with the information included in
the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.5 use proper ventilation and/or filtration 
systems to control air quality (e.g., to minimize
the effects of welding fumes, plastic off-gassing,
cutting-fluid misting, and heat treating);

D1.6 explain how ergonomics can affect produc-
tivity, product quality, and employee needs and
satisfaction, and identify ergonomic considera-
tions related to workshop layout and set-up
(e.g., material handling, ease of movement, lighting,
workstation design, tool and equipment organization,
speed and efficiency);

D1.7 use and maintain protective clothing and
equipment as required to ensure their own and
others’ safety in the work environment.

By the end of this course, students will:

D2.1 assess their personal aptitude for career
opportunities in the manufacturing industry;

D2.2 assess postsecondary programs associated
with manufacturing and develop a personal
pathway leading to a specific career;

D2.3 research and report on opportunities avail-
able locally to obtain certifications and/or train-
ing that it would be beneficial to have if they
are pursuing a career in manufacturing (e.g.,
cardiopulmonary resuscitation [CPR], Standard
First Aid, fall protection training);

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation, standards, and
practices, including methods to address deficiencies, as they relate to the manufacturing industry;

D2. demonstrate an understanding of career opportunities in the manufacturing industry and the 
training and certification required for these careers.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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D2.4 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., decision making,
job task planning and organizing, problem solving);

D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., teamwork, work-
ing independently, organization);

D2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to Safety
certificate, Ontario Skills Passport Work Plan and
Transition Plan, photographs of a project, technical
drawings, reports, assignments), and explain why
having a current portfolio is important for
career development and advancement.
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This project-driven, hands-on course builds on students’ experiences in manufacturing
technology. Students will further develop knowledge and skills related to the use of
engine lathes, milling machines, welding machines, and other tools and equipment as
they design and fabricate solutions to a variety of technological challenges in manufac-
turing. Students may also have opportunities to acquire industry-standard training and
certification. Students will expand their awareness of environmental and societal issues
and of career opportunities in the manufacturing industry.

Prerequisite: Manufacturing Technology, Grade 11, Workplace Preparation

Manufacturing Technology,
Grade 12

Workplace Preparation TMJ4E
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By the end of this course, students will: 

A1.1 describe how materials from secondary man-
ufacturing industries can be used to produce
finished products (e.g., types of structural steel,
hollow structural steel, wide flange steel, angle iron); 

A1.2 identify and describe the key areas of opera-
tion in secondary manufacturing industries
(e.g., product design, production planning, product
fabrication, quality control, worker safety);

A1.3 identify and describe production methods
(e.g., custom, assembly line, flexible, mass production)
used in the manufacturing of various products;

A1.4 identify organizations that develop stand-
ards regarding the conception and manufacture
of consumer goods (e.g., Canadian Standards
Association [CSA], International Organization 
for Standardization [ISO]);

A1.5 describe in detail the function, purpose, and
operation of advanced machine tools and equip-
ment (e.g., computer numerical control [CNC]
machines, water jet cutting machine, laser equip-
ment, hydro-forming machine) used in secondary
manufacturing.

By the end of this course, students will:

A2.1 demonstrate how a design process can be
used in all phases of project development from
conception to finished product (e.g., in analysing
the situation, defining the problem or need, synthe-
sizing ideas, planning procedures, generating solu-
tions, evaluating results for continuous product
improvement);

A2.2 describe how the design process is used to
improve manufacturing methods (e.g., with respect
to material flow, equipment layout, tool organization
and maintenance, cost savings, efficiency);

A2.3 demonstrate appropriate use of various forms
of communication (e.g., brainstorming, discussion,
presentations), graphic representation (e.g., sketches,
technical drawings, computer-aided design [CAD]),
and documentation (e.g., research reports) in the
development of a project;

A2.4 demonstrate skills and attitudes needed to
work as a cooperative member and/or leader of
a group during the design process (e.g., effective
time management, goal setting, conflict resolution,
communication skills, respect for differences,
evaluation of strengths and weaknesses, ability 
to delegate tasks);

A2. Design ProcessA1. Secondary Manufacturing
Industries

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the secondary manufacturing industries and the processes and 
technologies related to them;

A2. demonstrate a working knowledge of how a design process is used to develop and fabricate projects
in response to challenges or problems in manufacturing technology;

A3. demonstrate a working knowledge of the processes required for making material conversions;

A4. apply relevant mathematical and scientific concepts and technological literacy and communication 
skills in the study of manufacturing technology.

SPECIFIC EXPECTATIONS

A. MANUFACTURING TECHNOLOGY
FUNDAMENTALS

TMJ4E
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A2.5 demonstrate a working knowledge of ways
in which technological concepts (e.g., aesthetics,
control, environmental sustainability/stewardship,
ergonomics, fabrication, function, innovation,
material, mechanism, power and energy, structure,
safety, systems) are important considerations in
the design process (see pp. 7–8).

By the end of this course, students will:

A3.1 apply appropriately a variety of processes
used to join materials (e.g., gas tungsten arc
welding [GTAW], gas metal arc welding [GMAW],
shielded metal arc welding [SMAW], bonding,
fastening);

A3.2 demonstrate a working knowledge of the
processes used to cut or separate materials 
(e.g., using a CNC machine, oxy-acetylene cutting
torch, lathe, mill);

A3.3 demonstrate correct processes for forming
materials, using various tools and equipment
(e.g., brake press; English wheel; forging, casting,
and moulding tools and equipment);

A3.4 demonstrate correct processes for converting
the structure of a material using a variety of
metallurgical processes (e.g., heat treating,
annealing, shrinking, tempering /work hardening).

By the end of this course, students will:

A4.1 demonstrate appropriate use of various
mathematical formulas (e.g., related to trigonom-
etry, sine rule, taper calculation, bend allowances)
and applications (e.g., tap drill sizing, calculating
machine speed and feed rate, indexing) that are
commonly used in manufacturing;

A4.2 use appropriate mathematical solutions to
solve manufacturing problems (e.g., use algebra-
ic equations; calculate perimeters, volumes, areas),
consulting appropriate resources (e.g., tables,
charts);

A4.3 apply mathematical concepts and scientific
principles (e.g., concept: torque; principle:
Bernoulli’s principle) related to power trans-
mission and mechanical mechanisms (e.g.,
hydraulics, pneumatics, gears, pulleys, levers,
couplings);

A4.4 demonstrate a working knowledge of physi-
cal and mechanical properties of materials 
(e.g., physical: appearance, density, surface tex-
ture; mechanical: hardness, malleability, ductility,
elasticity) that affect the suitability of materials
for use in manufacturing; 

A4.5 use appropriate manufacturing terminology
to communicate information related to the fab-
rication of a project;

A4.6 demonstrate effective use of research skills
(e.g., obtaining and evaluating information from
technical documents and manufacturing resources)
and technological literacy and communication
skills (e.g., log note writing, record keeping, data
recording, memo writing, schedule creation) to
plan and document work on a manufacturing
project.

A4. Mathematics, Science, and 
Technological Literacy 

A3. Material Conversion
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By the end of this course, students will: 

B1.1 demonstrate a working knowledge of how
the design process is used to develop an effec-
tive solution to a manufacturing problem or
challenge (e.g., describe and analyse a situation
and define the specific problem or need; research
criteria, constraints, and availability of materials;
generate a number of possible solutions, using
techniques such as brainstorming; select the opti-
mal solution; test and evaluate the product; repeat
steps as necessary); 

B1.2 demonstrate the ability to accurately interpret
detailed engineering drawings and assembly
drawings (e.g., with respect to welding symbols,
legends, dimensions, tolerances) related to the
development of a project;

B1.3 interpret and/or create sketches or drawings
(both manual and computer-aided) that include
the measurements and symbols required to
complete a project;

B1.4 select appropriate resources and reference
materials (e.g., charts, tables, material- and 
product-related specifications, schematics) when
planning a project.

By the end of this course, students will:

B2.1 select, organize, and prepare appropriate
materials for the manufacture of a product

based on material properties (e.g., physical,
mechanical, thermal) and design criteria (e.g., hot
or cold rolled steel, size and grade of steel drill rod,
carbon content, ferrous or non-ferrous metals, type
of welding electrode and/or gas);

B2.2 select appropriate materials for a project based
on identified criteria such as functionality, cost
effectiveness, customer expectations, viability,
availability, and sustainability;

B2.3 demonstrate a working knowledge of 
metallurgy (e.g., hardening, tempering, anneal-
ing, quenching) and the mechanical properties 
of materials (e.g., tensile strength, hardness,
ductility, malleability, elasticity).

By the end of this course, students will:

B3.1 use the proper measuring tools (e.g., vernier
caliper, inside/outside/depth micrometers, dial
indicators, height gauges, gauge blocks, sine bars)
to precisely measure objects to a specified toler-
ance, and calibrate measuring tools using
acceptable national standards;

B3.2 apply advanced layout processes when
preparing a component or project for production; 

B3.3 apply an inspection technique (e.g., statistical
process control) to evaluate projects and ensure
quality.

B3. Metrology Skills

B2. Selection and Use of Materials

B1. Technical Drawings and Process
Plans

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use technical drawing skills and a design process to create engineering drawings that provide 
solutions to project development challenges;

B2. select and use the proper materials when manufacturing a product to meet specifications;

B3. apply advanced metrology skills to measure, lay out, and inspect a product;

B4. demonstrate the safe and proper use of tools and equipment when producing various projects to 
meet specifications.

SPECIFIC EXPECTATIONS

B. MANUFACTURING TECHNOLOGY
SKILLS

TMJ4E
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By the end of this course, students will:

B4.1 select and use the correct machine tools, hand
tools, and power tools (e.g., wrenches, electric
drills, grinders, rollers, cutters, box and pan brake,
shears, engine lathe, milling machine) when 
manufacturing a project;

B4.2 use the appropriate tools and/or equipment
for various assembly techniques (e.g., using fas-
teners, using adhesives, riveting, soldering, welding,
brazing, silver soldering, tinning, using jigs, using
fixtures);

B4.3 adapt machine tools safely to allow for a
variety of uses (e.g., grinding, drilling, cutting); 

B4.4 develop and apply a preventive maintenance
schedule for the manufacturing shop (e.g.,
detailing proper storage techniques, tool and 
equipment maintenance procedures).

B4. Selection and Use of Tools and
Equipment
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By the end of this course, students will: 

C1.1 demonstrate an understanding and application
of the three Rs in a manufacturing facility (e.g.,
reduction of waste through efficient selection and
conversion of materials, reuse of materials when
possible, effective collection and recycling of mate-
rials and/or fluids);

C1.2 demonstrate the use of proper techniques for
the disposal of obsolete and/or waste products;

C1.3 describe the advantages and disadvantages of
using various renewable and sustainable energy
sources (e.g., solar, hydrogen fuel cell, wind, geo-
thermal, tidal) and alternative fuels (e.g., biodiesel,
ethanol) in manufacturing;

C1.4 follow environmentally responsible practices
during the design and manufacture of a product
(e.g., minimize waste, consider using renewable or
recyclable materials, design and manufacture prod-
ucts that last or can be repaired as opposed to throw-
away products, use processes that have minimal
impact on workers and the local environment). 

By the end of this course, students will:

C2.1 describe the effect the manufacturing indus-
try has on the local community and explain the
advantages of manufacturing locally;

C2.2 explain how the globalization of manufactur-
ing industries affects Canadian society locally,
provincially, and/or nationally (e.g., explain the
effects of trade agreements, worker health and safe-
ty standards or the lack of such standards, environ-
mental standards or the lack of such standards);

C2.3 demonstrate an understanding of the role and
value of skilled trades in Canadian society (e.g.,
in terms of having a skilled and competitive work-
force, employment opportunities, services provided).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of the importance of using sustainable and environmentally friendly
manufacturing practices;

C2. explain how the manufacturing industry affects society locally, provincially, and/or nationally.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TMJ4E



By the end of this course, students will: 

D1.1 demonstrate an understanding of the specific
components of legislation and standards related
to workplace safety in the manufacturing industry
(e.g., Occupational Health and Safety Act [OHSA],
Workplace Hazardous Materials Information System
[WHMIS]) and the specific responsibilities of
the relevant oversight/regulatory organizations
(e.g.,Workplace Safety and Insurance Board [WSIB],
Industrial Accident Prevention Association [IAPA],
Construction Safety Association of Ontario [CSAO]);

D1.2 identify and list key ways to promote safe
and productive work practices in the manufac-
turing workplace (e.g., develop and use a safety
checklist for work practices, tools, equipment, and
operations; develop and conduct safety audits and
inspections of the school manufacturing facility);

D1.3 use proper ventilation and/or filtration 
systems to control air quality (e.g., to minimize
the effects of welding fumes, plastic off-gassing,
cutting-fluid misting, and heat treating);

D1.4 handle materials safely and appropriately in
compliance with the information included in
the Material Safety Data Sheets (MSDS) from
the Workplace Hazardous Materials Information
System (WHMIS);

D1.5 describe how ergonomics affects productivity,
product quality, cost savings/efficiencies, and
employee needs and satisfaction, and identify
ergonomic considerations related to workshop
layout and set-up (e.g., material handling, ease of
movement, lighting, workstation design);

D1.6 use and maintain protective clothing and
equipment as required to ensure their own and
others’ safety in the work environment.

By the end of this course, students will:

D2.1 evaluate the career opportunities available
through apprenticeships, other training programs,
and direct entry into the workforce, and assess
their personal aptitude for such opportunities;

D2.2 research and report on opportunities available
locally to obtain certifications and/or training
that it would be beneficial to have if they are
pursuing a career in manufacturing (e.g., cardio-
pulmonary resuscitation [CPR], Standard First Aid,
propane safety training, equipment lockout train-
ing, confined space training, Canadian Welding
Bureau certification, fall protection training);

D2.3 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., decision making,
job task planning and organizing, problem solving);

D2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the manufacturing industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, initiative, working independently);

D2.5 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
manufacturing technology (e.g., Passport to Safety
certificate, Ontario Skills Passport Work Plan and
Transition Plan, photographs of a project, technical
drawings, reports, assignments), and explain why
having a current portfolio is important for
career development and advancement.

D2. Career OpportunitiesD1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with health and safety legislation, standards, and
practices, including methods to address deficiencies, as they relate to the manufacturing industry;

D2. demonstrate an understanding of the postsecondary pathways leading to careers in manufacturing
and the training and certification required for these careers.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES



TECHNOLOGICAL
DESIGN

327

Technological design courses provide students with a variety of learning experiences that
focus on the practical application of the principles of engineering, architecture, and design.
These activity-based courses emphasize problem solving to meet design challenges in a
wide range of areas, which may include apparel and textile design, architectural design,
interior design, mechanical and industrial design, and robotics and control systems.

Students learn to apply knowledge of research, historical trends, design, materials, fabrica-
tion methods, and testing criteria to develop innovative and environmentally sustainable
products, processes, and/or services. The technologies and processes used to create design
solutions may include both traditional and computer-based drafting methods, scale models,
working prototypes, animations and simulations, displays, portfolios, and presentations.

The list of approved emphasis areas for technological design can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course examines how technological design is influenced by human, environmental,
financial, and material requirements and resources. Students will research, design, build,
and assess solutions that meet specific human needs, using working drawings and other
communication methods to present their design ideas. They will develop an awareness
of environmental, societal, and cultural issues related to technological design, and will
explore career opportunities in the field, as well as the college and/or university pro-
gram requirements for them.

Prerequisite: None

Technological Design,
Grade 11

University/College Preparation TDJ3M
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By the end of this course, students will: 

A1.1 describe ways in which society, the environ-
ment, and the economy inspire and/or affect
technological design (e.g., need for barrier-free
access or alternative-energy vehicles), with refer-
ence to key technological concepts (e.g., aesthetics,
control, environmental sustainability/stewardship,
ergonomics, fabrication, function, innovation,
material, mechanism, power and energy, structure,
safety, systems) (see pp. 7–8);

A1.2 identify the steps in the design process 
(e.g., define the problem or challenge, taking into
account relevant contextual or background infor-
mation; gather information about criteria, con-
straints, and available materials; generate possible
solutions, using techniques such as brainstorming;
choose the best solution; develop and produce a
model or prototype; test the model or prototype;
incorporate improvements or redesign and retest;
report results) (see pp. 22–23), and demonstrate
an understanding of the relationships among
the steps (e.g., prototype testing can show that
more idea development is needed);

A1.3 evaluate various technical products (e.g.,
portable music player, backpack, cell phone) in
terms of key technological concepts;

A1.4 demonstrate an understanding of the relation-
ship between technological design and art, science,
technology, the environment, and commerce;

A1.5 establish design criteria based on client inter-
views, consultations, and research (e.g., determine
client’s needs, budget, and lifestyle; research tech-
nical requirements, material limitations, function
of space, and existing infrastructure);

A1.6 describe the role that the five senses (touch,
taste, smell, sight, and hearing) play in techno-
logical design (e.g., shapes, colours, and layouts
that make controls easy to read and operate; lighting
and colour schemes that set a mood and/or make a
room, garden, or building attractive).

By the end of this course, students will:

A2.1 identify and locate sources of technical and
design information (e.g., Machinery’s Handbook,
Sweet’s building product catalogues, magazines,
the Internet, interviews), using a variety of 
techniques and tools;

A2.2 research and describe strategies for the plan-
ning, organization, and management of human,
material, and financial resources for a design
project (e.g., strategies for delegating tasks, select-
ing materials, estimating costs).

A2. Research and Project Management

A1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of factors and relationships that affect technological design and 
the design process;

A2. describe appropriate strategies, techniques, and tools for researching, organizing, planning, 
and managing design projects and related activities, with an emphasis on financial, human, and
material resources;

A3. demonstrate an understanding of drafting standards, conventions, and guidelines for various types
of drawings used to represent designs;

A4. demonstrate an understanding of a variety of tools, materials, equipment, and processes used to
build, test, and evaluate models and prototypes;

A5. use appropriate terminology and communication methods to document, report, and present 
progress and results.

SPECIFIC EXPECTATIONS

A. TECHNOLOGICAL DESIGN
FUNDAMENTALS

TDJ3M
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By the end of this course, students will:

A3.1 identify and describe different methods for
representing design ideas graphically (e.g., mind
maps, sketches, design layouts, computer-aided
drafting), with reference to principles and ele-
ments of graphic design (e.g., principles: grada-
tion, emphasis, pattern, balance; elements: space,
shape, size, value);

A3.2 demonstrate an understanding of drawing
types (e.g., pictorial drawings, floor plans, eleva-
tions, sections, detail drawings, rendered drawings)
and of drafting standards and conventions 
(e.g., standards: Canadian Standards Association
[CSA]; conventions: symbols, abbreviations,
shading, dimension labels, geometries), with 
an emphasis on working drawings;

A3.3 accurately interpret technical drawings and
specifications.

By the end of this course, students will:

A4.1 identify and describe different types of mod-
els (e.g., conceptual, physical, virtual, theoretical)
and prototypes (e.g., proof-of-principle, function-
al, form study);

A4.2 compare a variety of modelling tools (e.g.,
shaping tools; fabric shears; computer-aided design
[CAD] software; computer numerically controlled
[CNC] mill, lathe, or router) and materials (e.g.,
matt board, starch, linen) in terms of suitability,
time, budget, and availability;

A4.3 identify various criteria for assessing models
and prototypes (e.g., adherence to specifications,
material cost, assembly time, material availability,
waste produced, cultural appropriateness) and the
methods and equipment used to perform the
assessment (e.g., methods: measuring dimensions,
wind tunnel testing; equipment: colour wheel,
decibel meter, weigh scale).

By the end of this course, students will:

A5.1 use technical terminology correctly when
documenting, reporting on, and presenting
design projects (e.g., vernier caliper, orthographic,
fillet, bisect, construction lines, shears);

A5.2 compare reporting styles and formats (e.g.,
styles: American Psychological Association [APA],
Modern Language Association [MLA]; formats:
portfolio, journal, logbook, technical report, reflec-
tion paper);

A5.3 describe and use the appropriate tools (e.g.,
word processor, multimedia hardware, display
board, image board [lifestyle, mood, styling,
usage]) and formats (e.g., oral or multimedia 
presentation, technical report) for documenting,
reporting, and presenting design ideas and
results;

A5.4 demonstrate an understanding of the com-
ponents of a technical report (e.g., design brief,
criteria and constraints, idea development, plan-
ning, design analysis, evaluation, technical draw-
ings, design summary).

A5. Reporting and Presenting

A4. Making and Testing Models and
Prototypes

A3. Representing Design Ideas
Graphically
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By the end of this course, students will: 

B1.1 use various research methods and strategies
to gather, organize, and interpret design infor-
mation from appropriate resources (e.g., build-
ing codes, Machinery’s Handbook, interviews,
union contracts);

B1.2 use project management strategies and tools
(e.g., project evaluation and review technique
[PERT], time sheets, critical path analysis) to plan
and organize finances, human resources, and
materials for projects and related activities.

By the end of this course, students will:

B2.1 use freehand sketches to help brainstorm
initial design concepts for a project;

B2.2 apply mathematical and scientific concepts
and skills as required in the course of designing
projects;

B2.3 differentiate between artistic and technical
criteria for a design;

B2.4 produce hand-drafted and/or computer-
based working drawings and other technical
drawings of design solutions, using industry-
recognized drafting standards and conventions;

B2.5 apply principles and elements of graphic
design to enhance design ideas in concept
drawings and/or presentation-quality drawings.

By the end of this course, students will:

B3.1 create design models (e.g., conceptual, physical,
virtual, theoretical) and/or functional prototypes
(e.g., proof-of-principle, functional) using appro-
priate tools (e.g., fabric shears, computer-aided
design [CAD] software, computer numerical control
[CNC] machine tools), equipment (e.g., computer,
cut-out pattern), procedures (e.g., tracing, forming,
assembly), and materials (e.g., matt board, starch,
linen, neoprene);

B3.2 use appropriate metric and imperial measur-
ing tools, scales (e.g., metric: 1:10, 1 cm:1 m or
1:100, 1:500; imperial: 1/2":1' or 1:24), and pro-
portion techniques when creating and assessing
models and/or prototypes;

B3.3 assess products and/or processes on the 
basis of student-developed criteria (e.g., adherence
to specifications, effectiveness, cost, durability,
appearance, estimated labour and material costs,
cultural sensitivities, effect on the environment).

By the end of this course, students will:

B4.1 create and present reports summarizing
design choices and the steps taken in the design
process, using a variety of formats and tools
(e.g., word processor, presentation software, inter-
active white board, web pages); 

B4.2 report and reflect on decisions made
throughout the design process, using a variety
of oral and/or written formats.

B4. Reporting and Presenting

B3. Making and Testing Models 
and Prototypes

B2. Developing and Representing
Design Ideas

B1. Researching and Managing 
Projects

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use appropriate strategies and tools to research and manage design projects and related activities;

B2. apply appropriate methods for generating and graphically representing design ideas and solutions;

B3. create and test models and/or prototypes, using a variety of techniques, tools, and materials;

B4. use a variety of formats and tools to create and present reports summarizing the design process and
to reflect on decisions made during the process.

SPECIFIC EXPECTATIONS

B. TECHNOLOGICAL DESIGN SKILLS

TDJ3M



By the end of this course, students will: 

C1.1 demonstrate an understanding of environ-
mental issues that affect the design of products
and/or processes (e.g., gasoline consumption, pol-
lution, greenhouse gases, habitat loss, extinction of
species, depletion of natural resources);

C1.2 describe, advocate, and apply best practices
for conserving energy and other resources when
designing a product or process (e.g., reuse or
recycle lumber and other materials; use materials
with recycled content; use wood glue instead of hot
glue; use renewable energy sources, high-efficiency
motors and appliances, and passive heating and
cooling of buildings);

C1.3 describe ways to reduce the waste produced
by the manufacture and use of products (e.g.,
cutting patterns that minimize leftover materials,
use of materials that are easily recycled, energy-
management controls in electronic equipment),
and apply such practices when developing 
and building prototypes.

By the end of this course, students will:

C2.1 research and compare technological eras
(e.g., agricultural, industrial, information), and
describe ways in which societal needs influ-
enced these eras;

C2.2 research and describe cases where technolog-
ical design has improved the quality of living
(e.g., fireproofing, prosthetic limbs, air purifiers,
catalytic converters);

C2.3 demonstrate an understanding of ways in
which history, trends, culture, and geography
have inspired technological design.

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmentally responsible design practices, and apply them
in the technological design process and related activities;

C2. describe the relationship between society and technological development.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 describe the importance of health and safety
laws, regulations, and standards that apply to
technological design (e.g., regulations and stand-
ards from the Occupational Health and Safety Act,
Canadian Standards Association [CSA], Ontario
Building Code, and Workplace Hazardous
Materials Information System [WHMIS]);

D1.2 adhere to appropriate personal and environ-
mental health and safety standards and proce-
dures with respect to processes, materials, tools,
equipment, and facilities throughout the design
process and when performing related activities
(e.g., use protective equipment; set tool and equip-
ment guards properly; ensure adequate ventilation
and ergonomic seating and other workplace
arrangements; follow safe operating procedures;
keep work areas clean and organized; store materi-
als and dispose of wastes properly);

D1.3 use protective clothing, gear, and equipment
appropriately (e.g., dust mask, safety glasses).

By the end of this course, students will:

D2.1 identify a variety of career opportunities
related to technological design (e.g., architect,
architectural technologist, draftsperson, interior
designer);

D2.2 describe the educational and training path-
ways (i.e., selection of secondary and post-
secondary courses, programs, and learning 
experiences) and entry requirements (e.g.,
portfolio, internship) for careers related to 
technological design;

D2.3 research and report on professional associa-
tions and unions for technical designers (e.g.,
Professional Engineers of Ontario [PEO], Ontario
Association of Chartered Industrial Designers of
Ontario [OACID], Ontario Association of Certified
Engineering Technicians and Technologists [OACETT],
Ontario Association of Architects [OAA], Association
of Registered Interior Designers of Ontario [ARIDO]),
and describe how these organizations affect jobs
in technological design (e.g., working conditions,
job security);

D2.4 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
technological design industry (e.g., mentoring
programs, virtual networking/support groups,
specialized postsecondary programs, relevant
trade/industry associations);

D2.5 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the technological design industry, as identi-
fied in the Ontario Skills Passport (e.g., reading
text, writing, document use, measurement and 
calculation);

D2.6 demonstrate an understanding of and apply
the work habits that are important for success
in the technological design industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, initiative, customer
service, entrepreneurship);

D2.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
technological design (e.g., work logs, skills check-
list, sketches, drawings, photographs of models and
prototypes), and explain why having a current
portfolio is important for career development
and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. describe and apply health, safety, and environmental practices related to technological design;

D2. identify career opportunities in fields related to technological design, and describe the training and
education required for these careers.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TDJ3M
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This course enables students to apply a systematic process for researching, designing,
building, and assessing solutions to address specific human and environmental challenges.
Through their work on various projects, students will explore broad themes that may
include aspects of industrial design, mechanical design, architectural design, control 
system design, and/or apparel design. Students will develop an awareness of environ-
mental and societal issues related to technological design, and will learn about secondary
and postsecondary pathways leading to careers in the field.

Prerequisite: None

Technological Design and the
Environment, Grade 11

Open TDJ3O
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By the end of this course, students will: 

A1.1 describe the purpose of design for a given
project (e.g., cleaner energy, reduced carbon foot-
print, less manufacturing waste) in terms of key
technological concepts (e.g., aesthetics, control,
environmental sustainability/stewardship,
ergonomics, fabrication, function, innovation,
material, mechanism, power and energy, structure,
safety, systems) (see pp. 7–8);

A1.2 describe the need for technological designs
that take environmental factors into account
(e.g., fuel-efficient vehicles, non-toxic paints and
pesticides, renewable energy sources, sustainable
production of materials);

A1.3 identify and describe the steps in the design
process (e.g., define the problem or challenge, tak-
ing into account relevant contextual or background
information; gather information about criteria,
constraints, and available materials; generate pos-
sible solutions, using techniques such as brain-
storming; choose the best solution; develop and
produce a model or prototype; test the model or
prototype; incorporate improvements or redesign
and retest; report results) (see pp. 22–23);

A1.4 describe the relationship between various
steps of the design process (e.g., testing a model

or prototype, and then incorporating improvements
or redesigning and retesting if necessary).

By the end of this course, students will

A2.1 identify and apply strategies for gathering
information from various sources (e.g., books,
Ministry of the Environment website, interview
with a naturalist) for a design project that meets
an environmental need;

A2.2 describe strategies and tools for planning
and organizing a design project;

A2.3 plan ways to apply the principles of sustain-
ability and minimize environmental harm
throughout the design process for a project (e.g.,
plan to use recycled materials, limit the use of
energy-consuming equipment).

By the end of this course, students will:

A3.1 compare different methods for representing
design ideas graphically (e.g., mind maps,
sketches, computer-aided drawings);

A3. Representing Design Ideas
Graphically

A2. Research, Planning, and
Organization

A1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the design process, and identify ways in which technological design can address an 
environmental need or challenge;

A2. describe and apply strategies, techniques, and tools for researching, planning, and organizing 
projects to meet a specific environmental or other need;

A3. demonstrate an understanding of drafting standards, conventions, and guidelines for representing
design ideas graphically;

A4. compare various kinds of models and prototypes and identify criteria, equipment, and methods 
for assessing them;

A5. demonstrate an understanding of the technical and environmental terminology and the 
communication methods and formats used in the design process.

SPECIFIC EXPECTATIONS

A. TECHNOLOGICAL DESIGN
FUNDAMENTALS

TDJ3O
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A3.2 identify and describe various types of 
technical drawings (e.g., 2D and 3D drawings,
floor plans, elevations, sections, detail and ren-
dered drawings) and the drafting standards
and conventions used in them (e.g., symbols,
abbreviations, line types).

By the end of this course, students will:

A4.1 compare various kinds of models (e.g., con-
ceptual, physical, virtual, theoretical) and proto-
types (e.g., proof-of-principle, functional, form
study), taking into account the tools and materi-
als required to produce them (e.g., tools: cut out
patterns, animation; materials: paper, wax, clay,
wood, metals, composites, plastics, cardboard,
starch, textiles), as well as the amount of energy
used and the wastes produced;

A4.2 identify criteria for assessing designs (e.g.,
adherence to specifications, effectiveness, cost,
durability, appearance);

A4.3 identify criteria for assessing the environ-
mental friendliness of a design and of the
processes required to produce it (e.g., by-
products, waste, energy consumption, reuse 
and/or recycling of materials, biodegradability);

A4.4 identify equipment (e.g., decibel meter, height
gauge, weighing scale, colour wheel) and methods
(e.g., measuring dimensions, compression testing,
wind tunnel testing) used for assessing prototypes.

By the end of this course, students will:

A5.1 demonstrate an understanding of technical
and environmental terminology used in the
design process (e.g., drafting versus drawing,
scale versus ruler, greenhouse gases, parts per 
billion, fossil fuel);

A5.2 describe how various report formats can be
used to record design ideas and document the
progress of a design project (e.g., portfolio, jour-
nal, logbook, sketchbook);

A5.3 choose the most effective method to commu-
nicate progress and results for a given project
from a variety of presentation tools and strategies
(e.g., LCD projector, display board, oral or written
presentation).

A5. Reporting and Presenting

A4. Making and Testing Models and
Prototypes
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By the end of this course, students will: 

B1.1 gather and summarize relevant information
for developing various designs (e.g., Canadian
Standards Association [CSA] publications, Ontario
Building Code, environmental criteria);

B1.2 investigate and describe economic and envi-
ronmental factors that should be considered
during the design process;

B1.3 select and apply effective planning and orga-
nizational tools and strategies (e.g., sequence
chart, time sheet, swatch book, checklists, file man-
agement) to develop environmentally sound
design projects.

By the end of this course, students will:

B2.1 create freehand sketches showing key fea-
tures (e.g., shapes, texture, protrusions, unusual
features, relationships among parts) to help devel-
op initial concepts for a design project;

B2.2 apply mathematical and scientific concepts
and skills as required in the course of designing
various products and/or processes;

B2.3 produce hand-drafted and/or computer-
based technical drawings (e.g., elevation, plan,
schematic, exploded view) of design solutions,
using common drafting standards and conven-
tions (e.g., format, line type and weight, symbols).

By the end of this course, students will:

B3.1 use appropriate tools, equipment, and mate-
rials to create design models and prototypes
(e.g., tools: rotary tool, bandsaw, fabric shears,
computer-aided design [CAD] software; equipment:
computer, sewing machine; materials: paper, wax,
clay, wood, metals, composites, plastics, cardboard,
starch, textiles);

B3.2 use appropriate metric and imperial measur-
ing tools, scales (e.g., metric: 1:10, 1 cm:1 m 
or 1:100, 1:500; imperial: 1/2":1' or 1:24), and 
proportion techniques when creating a model
or prototype;

B3.3 test models and/or prototypes, and evaluate
designs using student-generated criteria 
(e.g., by-products, waste, energy consumption,
biodegradability, reliability, durability).

B3. Making and Testing Models 
and Prototypes

B2. Developing and Representing
Design Ideas

B1. Research, Planning, and
Organization

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use appropriate tools and strategies to research, plan, and organize design projects that have 
environmentally sound designs and production processes;

B2. apply appropriate methods for generating and graphically representing design ideas and solutions;

B3. construct models and prototypes using a variety of techniques, tools, and materials, and assess 
these models and prototypes in terms of the design criteria;

B4. report on the progress, environmental rationale, and results of the design process, using appropriate
formats and styles.

SPECIFIC EXPECTATIONS

B. TECHNOLOGICAL DESIGN SKILLS

TDJ3O
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By the end of this course, students will:

B4.1 present a report summarizing the design
choices, progress, and results of the design 
project, with an emphasis on how the design
deals with environmental concerns, using a
variety of tools (e.g., presentation software, inter-
active white board, web pages, word-processing
software); 

B4.2 report and reflect on the decisions they 
made and their experiences throughout the
design process, using appropriate written
and/or oral formats.

B4. Reporting and Presenting
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By the end of this course, students will: 

C1.1 identify environmental issues that affect
technological design (e.g., pollution, greenhouse
gases, resource use, ozone depletion);

C1.2 describe and apply best practices for con-
serving energy and other resources when
designing a product or process (e.g., reuse or
recycle materials, use wood glue instead of hot glue,
use energy management systems for computers);

C1.3 research and report on organizations and/or
community partners that foster environmen-
tally friendly design practices (e.g., Ontario
Centre for Environmental Technology Advancement,
other Canadian environmental technology
advancement centres);

C1.4 describe innovative technological designs
(e.g., alternative energy sources, more efficient
automobiles, ways of reducing manufacturing
waste) that were developed in response to
changes in the environment (e.g., global warm-
ing, pollution, rainforest destruction);

C1.5 compare the environmental impact of various
products that are used for the same purpose
(e.g., plastic bags versus paper bags or reusable cloth
bags, paper cups versus polystyrene foam cups).

By the end of this course, students will:

C2.1 research and report on how society influ-
ences technology (e.g., higher energy costs spur 
development of more efficient vehicles, increasing
population density leads to the construction of
taller buildings, environmental awareness leads to
development of alternative energy sources);

C2.2 describe how technological design has bene-
fited society (e.g., prosthetic limbs, on-demand
water heaters, catalytic converters, nanotechnology,
wireless communication, air purifiers).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmentally responsible design practices and strategies,
and apply them in the technological design process and related activities;

C2. describe how society influences technological innovation and how technology affects society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TDJ3O



By the end of this course, students will: 

D1.1 investigate and describe health, safety, and
environmental laws, regulations, standards, and
agencies that can affect technological design
(e.g., Ontario Environmental Bill of Rights, Clean
Water Act, Canadian Standards Association [CSA]
standards, Workplace Hazardous Materials
Information System [WHMIS]);

D1.2 demonstrate an understanding of and follow
personal and environmental health and safety
procedures with respect to processes, materials,
tools, equipment, and facilities throughout the
design process and when performing related
activities (e.g., use protective equipment; set tool
and equipment guards properly; ensure adequate
ventilation and ergonomic seating and other work-
place arrangements; follow safe operating proce-
dures; keep work areas clean and organized; store
materials and dispose of wastes properly);

D1.3 use protective clothing, gear, and equipment
appropriately (e.g., dust mask, safety glasses).

By the end of this course, students will:

D2.1 identify a variety of career opportunities
related to technological design (e.g., civil engineer,
architect, mechanical engineering technician, envi-
ronmental technologist, landscape designer, fashion
designer, interior designer);

D2.2 identify education and training requirements
(e.g., degree, diploma, certificate, apprenticeship)
for specific careers related to technological design;

D2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
technological design industry (e.g., mentoring
programs, virtual networking/support groups,
specialized postsecondary programs, relevant
trade/industry associations);

D2.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the technological design industry, as
identified in the Ontario Skills Passport (e.g.,
reading text, writing, document use, measurement
and calculation);

D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the technological design industry, as identified
in the Ontario Skills Passport (e.g., working safely,
teamwork, reliability, initiative, customer service,
entrepreneurship);

D2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
technological design (e.g., work logs, skills check-
list, sketches, drawings, photographs of models and
prototypes, virtual models), and explain why hav-
ing a current portfolio is important for career
development and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. describe and apply appropriate health, safety, and environmental practices and standards
throughout the design process;

D2. identify careers related to technological design, and describe the training and education required
for these careers.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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This course introduces students to the fundamentals of design advocacy and marketing,
while building on their design skills and their knowledge of professional design practices.
Students will apply a systematic design process to research, design, build, and assess
solutions that meet specific human needs, using illustrations, presentation drawings, and
other communication methods to present their designs. Students will enhance their
problem-solving and communication skills, and will explore career opportunities and
the postsecondary education and training requirements for them. 

Prerequisite: Technological Design, Grade 11, University/College Preparation

Technological Design,
Grade 12

University/College Preparation TDJ4M



By the end of this course, students will: 

A1.1 describe environmental and societal needs
(e.g., barrier-free access, alternative-energy vehicles)
that influence product designs, with reference
to key technological concepts (e.g., aesthetics,
control, environmental sustainability/stewardship,
ergonomics, fabrication, function, innovation,
material, mechanism, power and energy, structure,
safety, systems) (see pp. 7–8);

A1.2 describe how the results of each step in the
design process affects the next step in the process
(e.g., prototype testing can show that more idea
development is needed) (see pp. 22–23);

A1.3 identify and establish design criteria (e.g.,
style, aesthetics, functionality, cost, market) for a
variety of clients and environments (e.g., busi-
ness, health care, entertainment, religious), based
on interviews with clients, technical require-
ments, and research.

By the end of this course, students will:

A2.1 identify and locate sources of technical data
and related information for a design project
(e.g., trade literature, catalogues, applicable codes,

municipal and provincial laws and regulations,
workshops, seminars), using a variety of tech-
niques and tools;

A2.2 describe strategies for organizing, planning,
and managing the human, material, and finan-
cial resources for a design project and related
activities, with an emphasis on advocacy of
design ideas and rationales, diplomacy in deal-
ing with clients and suppliers, and marketing 
of design solutions (e.g., establishing roles for
project team members, advocating for environmen-
tally sound materials, promoting and marketing
innovative designs).

By the end of this course, students will:

A3.1 compare different methods for representing
design ideas graphically (e.g., annotated sketches,
expressive drawings, design layouts, computer-aided
drafting), and identify examples of best practices;

A3.2 demonstrate an understanding of drawing
types (e.g., 2D and 3D drawings, floor plans, ele-
vations, sections, detail drawings, rendered draw-
ings), and of drafting standards, conventions,
and guidelines (e.g., dimensions, symbols, abbre-
viations, geometries, tolerances; standards and

A3. Representing Design Ideas
Graphically

A2. Research and Project Management

A1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of criteria, relationships, and other factors that affect technological
design and the design process;

A2. describe strategies, techniques, and tools for researching, organizing, planning, and managing
design projects and related activities, with an emphasis on advocacy, diplomacy, and marketing;

A3. demonstrate an understanding of drafting standards, drawing types, conventions, and guidelines
used when representing design ideas graphically;

A4. demonstrate an understanding of various types of models and prototypes, and describe the tools,
materials, equipment, and processes for building, testing, and evaluating them;

A5. use appropriate technical language and communications methods to document, report, present, 
and market design ideas and results.

SPECIFIC EXPECTATIONS
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guidelines provided by the American National
Standards Institute [ANSI] and the American
Society of Mechanical Engineers [ASME]);

A3.3 accurately interpret technical references,
drawings, test data, and specifications.

By the end of this course, students will:

A4.1 compare a variety of types of models and
prototypes (e.g., models: conceptual, physical,
virtual, theoretical; prototypes: proof-of-principle,
functional, form study) and modelling tools,
equipment, materials, and procedures (e.g., tools:
foam-injection moulding machine; rapid prototyper;
computer-aided mill, lathe, or sewing machine;
materials: metals, thermoplastics, neoprene) in terms
of suitability, time, budget, and availability;

A4.2 identify and compare tools and equipment
used to assess models and/or modelling
processes (e.g., three-dimensional coordinate
measuring machine, decibel meter, height gauge,
compression tester);

A4.3 describe criteria for assessing models (e.g.,
functionality, size, weight, durability, mechanical
and physical features) and modelling processes
(e.g., material costs, assembly time, waste produced)
for a given project.

By the end of this course, students will:

A5.1 use technical terminology correctly when
documenting design projects, reporting and
presenting results, and marketing designs (e.g.,
vernier caliper, scale versus ruler, shears versus
scissors, geometries versus shapes);

A5.2 describe and compare formats and tools for
documenting, reporting, presenting, and mar-
keting design ideas and results throughout 
the design process (e.g., formats: oral or written
presentation, multimedia production, theatrical
presentation, role play; tools: multimedia software,
display board, image board [lifestyle, mood,
styling, usage]);

A5.3 describe and compare various reporting
styles and formats (e.g., styles: American
Psychological Association [APA], Modern
Language Association [MLA]; formats: portfolio,
technical report, critique). 

A5. Reporting and Presenting

A4. Making and Testing Models and
Prototypes
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By the end of this course, students will: 

B1.1 research and analyse pertinent information
from appropriate resources (e.g., building codes,
Machinery’s Handbook, interviews, union contracts);

B1.2 use project management methods and tools
(e.g., checklists, templates, software, surveys, focus
groups, questionnaires) to support, plan, and
manage components (e.g., financial, labour,
material) of design projects and related activities,
with a view to incorporating effective advocacy
and marketing principles in the process.

By the end of this course, students will:

B2.1 use freehand sketches to help brainstorm 
initial design concepts for a project;

B2.2 apply mathematical and scientific concepts
and skills as required in the course of designing
various products and/or processes;

B2.3 create presentation-quality drawings to rep-
resent design ideas, using a variety of principles
and elements of graphic design;

B2.4 produce a variety of types of hand-drafted
and/or computer-based technical drawings 
(e.g., elevation, schematic, exploded view) of design
solutions, using industry-recognized drafting
standards and conventions (e.g., geometric toler-
ancing, schedules), with an emphasis on illustra-
tions and presentation-quality drawings.

By the end of this course, students will:

B3.1 select and use appropriate tools, equipment,
and materials when creating design models
and/or functional prototypes;

B3.2 use appropriate metric and imperial measur-
ing tools, scales (e.g., metric: 1:10, 1 cm:1 m or
1:100, 1:500; imperial: 1/2":1' or 1:24), and pro-
portion techniques when creating and assessing
models and/or prototypes;

B3.3 analyse products and/or processes on the
basis of student-justified criteria (e.g., aesthetics,
ergonomics, performance, functionality, cost,
environmental stewardship), with an emphasis
on marketability;

B3.4 finish a model or prototype to professional
standards (e.g., surface finish, detailing, painting).

B3. Making and Testing Models and
Prototypes

B2. Developing and Representing
Design Ideas

B1. Researching and Managing 
Projects

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use appropriate resources, methods, and tools to research and manage design projects and 
related activities;

B2. apply appropriate methods for generating and graphically representing complex design ideas 
and solutions;

B3. create, test, and analyse models and/or prototypes, using a variety of techniques, tools, 
and materials;

B4. use a variety of formats and tools to create and present reports summarizing and evaluating the
design process, to analyse decisions made during the process, and to advocate the final design.

SPECIFIC EXPECTATIONS
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By the end of this course, students will:

B4.1 create and present reports summarizing 
and evaluating all aspects of the design process,
using a variety of tools (e.g., multimedia equip-
ment, simulation overlays, magnetic illustration
board), with an emphasis on promotional and
marketing strategies;

B4.2 report on and analyse decisions made
throughout the design process, and advocate
for the final design, using a variety of oral
and/or written formats.

B4. Reporting and Presenting
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By the end of this course, students will: 

C1.1 identify and analyse environmental effects 
of a particular industry or technological system
(e.g., mass transit system, strip mining, sewer 
system), and recommend practices that are eco-
nomically and environmentally sustainable;

C1.2 describe ways in which environmental issues
influence the design of products and/or processes;

C1.3 describe, advocate for, and apply best prac-
tices for conserving energy and other resources
when designing a product or process (e.g., reuse
or recycle lumber and other materials; use materials
with recycled content; use wood glue instead of hot
glue; use renewable energy sources, high-efficiency
motors and appliances, and passive heating and
cooling of buildings);

C1.4 describe ways to reduce the waste produced
by the manufacture and use of products (e.g.,
cutting patterns that minimize leftover materials,
use of materials that are easily recycled, energy-
management controls in electronic equipment),
and apply such practices when developing 
and building prototypes.

By the end of this course, students will:

C2.1 independently research and report on politi-
cal, economic, cultural, and/or environmental
issues that affected technological innovations in
the past (e.g., traffic congestion spurred develop-
ment of compact vehicles, increasing population
density led to the construction of taller buildings);

C2.2 describe examples of how culture, econom-
ics, and politics could influence the future
design of products and/or processes (e.g., envi-
ronmental awareness and rising costs for fossil
fuels could increase the development and use of
alternative energy sources);

C2.3 describe how technological change affects
society (e.g., developments in telecommunications,
health care, and robotics).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmentally responsible design practices, and apply them in
the technological design process and related activities;

C2. analyse the relationship between society and technological development.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 identify and describe the bodies and agen-
cies that regulate, promote, and test the safety
of technological products and/or processes 
(e.g., Health Canada, Canadian Society of Safety
Engineering [CSSE], Canadian Standards Association
[CSA]), and explain how they work to prevent
accidents and enforce standards (e.g., certification,
product recalls);

D1.2 adhere to and promote personal and envi-
ronmental health and safety standards and pro-
cedures with respect to processes, materials,
tools, equipment, and facilities throughout the
design process and when performing related
activities (e.g., use protective equipment; set tool
and equipment guards properly; ensure adequate
ventilation and ergonomic workplace arrange-
ments; follow safe operating procedures and main-
tain tools and equipment in good working condi-
tion; keep work areas clean and organized; store
materials and dispose of wastes properly; report
safety violations);

D1.3 use protective clothing, gear, and equipment
appropriately (e.g., dust mask, safety glasses);

D1.4 describe the rights and responsibilities of
employees under the Occupational Health and
Safety Act (e.g., right to know, right to refuse, right
to participate).

By the end of this course, students will:

D2.1 identify and compare a variety of career
opportunities related to technological design
(e.g., architect versus architectural technologist,
draftsperson versus designer);

D2.2 compare postsecondary education (e.g., uni-
versity, college, skills training centres) and entry
requirements (e.g., portfolio, internship) for a
variety of technological design careers, and
describe lifelong professional development
opportunities associated with them (e.g., contin-
uing education, workshops, seminars);

D2.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the technological design industry, as
identified in the Ontario Skills Passport (e.g.,
reading text, writing, document use, computer use,
oral communication, numeracy, thinking skills);

D2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the technological design industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D2.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in technological design (e.g., work
logs, skills checklist, sketches, drawings, photo-
graphs of models and prototypes), and explain
why having a current portfolio is important for
career development and advancement.

D2. Career OpportunitiesD1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. describe and apply personal and environmental health and safety standards and practices related 
to technological design;

D2. compare a variety of careers related to technological design, as well as the training and educational
requirements for them, and maintain a portfolio of their work as evidence of their qualifications for
future education and employment.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TDJ4M
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This course focuses on the relationship between society and technological development.
Students will use appropriate tools, techniques, and strategies to research, design, build,
and assess prototypes for products and/or processes that respond to society’s changing
needs. Students will describe how social factors, including culture, media, politics, 
religion, and environmental concerns, influence technological design. Students will also
learn about professional practices in the field, and will research postsecondary pathways
leading to careers related to technological design.  

Prerequisite: None

Technological Design in the
Twenty-first Century, Grade 12

Open TDJ4O
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By the end of this course, students will: 

A1.1 describe the purpose of design for a given
project (e.g., technological convergence, cost-effi-
cient products, smaller living spaces) with refer-
ence to key technological concepts (e.g., aesthet-
ics, control, environmental sustainability/steward-
ship, ergonomics, fabrication, function, innovation,
material, mechanism, power and energy, structure,
safety, systems) (see pp. 7–8);

A1.2 describe ways in which societal needs,
including environmental and economic factors,
influence technological design (e.g., need for
products that are smaller, lighter, faster, safer,
and/or easier to use);

A1.3 describe the steps in the design process (e.g.,
define the problem or challenge, taking into
account relevant contextual or background infor-
mation; gather information about criteria, con-
straints, and available materials; generate possible
solutions, using techniques such as brainstorming;
choose the best solution; develop and produce a
model or prototype; test the model or prototype;
incorporate improvements or redesign and retest;
report results) (see pp. 22–23);

A1.4 describe the relationship between various
steps of the design process (e.g., testing a model
or prototype, and then incorporating improvements
or redesigning and retesting if necessary).

By the end of this course, students will:

A2.1 investigate and describe a variety of strate-
gies, techniques, and tools for gathering perti-
nent information from appropriate sources (e.g.,
magazines covering social issues, Ministry of
Culture website, interview with a cultural leader);

A2.2 describe strategies for the planning and 
management of human, material, and financial
resources related to a design project (e.g., dele-
gating tasks, selecting materials, estimating costs).

By the end of this course, students will:

A3.1 describe different methods for representing
design ideas graphically (e.g., mind maps,
sketches, design layouts, computer-aided drafting)
with reference to principles and elements of
graphic design (e.g., principles: contrast, propor-
tion, movement, emphasis, pattern, balance; 
elements: line, colour, space, shape, size, value);

A3.2 demonstrate an understanding of drawing
types (e.g., pictorial and rendered drawings, floor
plans, elevations, sections, detail drawings) and 
of drafting methods (e.g., hand drawn, computer-
aided), standards (e.g., Canadian Standards

A3. Representing Design Ideas
Graphically

A2. Research, Planning, and
Organization

A1. Design Process

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. describe the design process and ways in which technological design is influenced by societal needs;

A2. describe strategies, techniques, and tools for researching, planning, and managing projects to meet
a specific societal or other need;

A3. demonstrate an understanding of various methods for graphically representing design ideas 
and solutions;

A4. demonstrate an understanding of various kinds of models and prototypes, and describe methods
and equipment for making and assessing them;

A5. demonstrate an understanding of the terminology and communication methods and formats used
in the design process.

SPECIFIC EXPECTATIONS

A. TECHNOLOGICAL DESIGN
FUNDAMENTALS

TDJ4O
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Association [CSA]), and conventions (e.g., for
dimensions, symbols, and abbreviations);

A3.3 accurately interpret technical drawings and
specifications.

By the end of this course, students will:

A4.1 compare various kinds of models (e.g., con-
ceptual, physical, virtual, theoretical) and proto-
types (e.g., proof-of-principle, functional, form
study), taking into account the tools, equipment,
procedures, and materials required to produce
them (e.g., tools: fabric shears, computer-aided
design [CAD] software, computer numerical con-
trol [CNC] machine tools; equipment: computer,
cut-out pattern; procedures: tracing, forming;
materials: matt board, starch, linen, neoprene);

A4.2 describe ways to assess models on the basis
of various design criteria (e.g., societal needs,
functionality, size, weight, durability, aesthetics,
use of recyclable materials, cultural appropriateness);

A4.3 identify and describe equipment (e.g., decibel
meter, height gauge, compression tester) for assess-
ing prototypes.

By the end of this course, students will:

A5.1 demonstrate an understanding of industry-
standard terminology (e.g., scale versus ruler,
artistic drawing versus technical drawing); 

A5.2 investigate and compare a variety of presen-
tation methods (e.g., oral report, multimedia pres-
entation, use of presentation software, use of over-
head versus LCD projector, multimedia versus
slides) based on relevant criteria (e.g., cost, ease
of use, effectiveness for delivering intended 
message); 

A5.3 describe the characteristics of various styles
and formats for tracking and reporting the pro-
gress of a project (e.g., journals, portfolios, blogs). 

A5. Reporting and Presenting

A4. Making and Testing Models and
Prototypes 
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By the end of this course, students will: 

B1.1 gather and analyse relevant background
information and design ideas from various
sources (e.g., Canadian Standards Association
[CSA] publications, Ontario Building Code,
Machinery’s Handbook);

B1.2 investigate and report on societal factors that
influence technological design (e.g., news media,
politics, religion, environment, gender, cultural and
ethnic diversity);

B1.3 use appropriate strategies and tools (e.g.,
sequence chart, time sheet, checklist, file manage-
ment) to help plan, organize, and manage
design projects;

B1.4 research and identify relevant design criteria
and constraints relating to societal influences
(e.g., cultural considerations when designing
restaurants, use of environmentally friendly mate-
rials, gender-specific designs).

By the end of this course, students will:

B2.1 create and present freehand sketches to illus-
trate initial design concepts, applying a variety
of elements and principles of graphic design;

B2.2 apply mathematical and scientific concepts
and skills as required in the course of designing
various products and/or processes;

B2.3 produce technical drawings (e.g., orthographic
projection, isometric projection) and/or presenta-
tion-quality drawings (e.g., perspective render-
ings, 3D computer imaging) of design solutions,
using common drafting standards (e.g., line
types, dimensioning, title block).

By the end of this course, students will:

B3.1 use appropriate tools, equipment, and mate-
rials to create design models and prototypes
(e.g., tools: rotary tool, bandsaw, fabric shears,
computer-aided design [CAD] software; equipment:
computer, sewing machine; materials: paper, wax,
clay, wood, metals, composites, plastics, cardboard,
starch, textiles);

B3.2 use appropriate metric and imperial measur-
ing tools, scales (e.g., metric: 1:10, 1 cm:1 m or
1:100, 1:500; imperial: 1/2":1' or 1:24), and pro-
portion techniques when creating a model or
prototype;

B3.3 analyse products and/or processes in terms
of established criteria and constraints (e.g.,
appearance, durability, ease of use, cost, budgetary
constraints, societal concerns and preferences).

B3. Making and Testing Models and
Prototypes

B2. Developing and Representing
Design Ideas

B1. Research, Planning, and
Organization

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. use appropriate strategies and tools to research, plan, organize, and manage design projects;

B2. develop designs and represent them graphically, using industry standards for illustrations and 
technical drawings;

B3. construct models and prototypes, using a variety of techniques, tools, and materials, and assess 
these models and prototypes in terms of the design criteria;

B4. report on design choices, the societal influences that helped determine those choices, project 
evaluations, and reflections on their experiences throughout the design process, using appropriate 
formats and styles. 

SPECIFIC EXPECTATIONS

B. TECHNOLOGICAL DESIGN SKILLS

TDJ4O
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By the end of this course, students will:

B4.1 create and present reports summarizing
design choices and results of evaluations of
projects, using a variety of appropriate formats
(e.g., multimedia or oral presentation, technical
report), with an emphasis on how the design
was affected by societal influences;

B4.2 report and reflect on their experiences
throughout the design process, assessing indi-
vidual skills development and the productivity
and dynamics of the team, using appropriate
written and/or oral formats.

B4. Reporting and Presenting
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By the end of this course, students will: 

C1.1 demonstrate an understanding of environ-
mental issues that affect product design (e.g.,
finite non-renewable resources, pollution, wastes,
greenhouse gases, climate change, ozone depletion,
life cycle of products);

C1.2 describe, promote, and apply design prac-
tices that conserve energy and other resources 
(e.g., reuse or recycle lumber and other materials,
use materials with recycled content, use wood glue
instead of hot glue, use energy-management soft-
ware for computers and other electronic equipment,
use renewable energy, use high-efficiency motors
and appliances);

C1.3 demonstrate an understanding of technologi-
cal, political, and social strategies for managing
the relationship between society and the envi-
ronment (e.g., technological developments to
improve energy efficiency and/or reduce emissions,
lobbying governments for regulations and/or fund-
ing to improve the environment, education about
environmental issues);

C1.4 explain how good design can reduce the
wastes produced by the manufacture and use 
of products.

By the end of this course, students will:

C2.1 research and report on the history of techno-
logical eras (e.g., agricultural, industrial, and
information eras) and developments (e.g., inven-
tion of seed drill, mechanization of production,
wireless communication);

C2.2 describe how society influences technology
(e.g., higher energy costs spur development of more
efficient vehicles, increasing population density
leads to the construction of taller buildings, envi-
ronmental awareness leads to development of alter-
native energy sources);

C2.3 describe how technological change affects
society (e.g., health care developments increase
lifespan, robotics replace human resources);

C2.4 describe intellectual property rights related 
to the design of products (e.g., copyright, trade-
mark, patent).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmentally responsible design practices and strategies, 
and apply them in the technological design process and related activities;

C2. research and describe the relationship between society and technological development.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TDJ4O



By the end of this course, students will: 

D1.1 describe health and safety laws, regulations,
standards, and agencies that relate to techno-
logical design (e.g., Ontario Building Code,
Canadian Standards Association [CSA], Ministry
of Labour);

D1.2 adhere to personal and environmental health
and safety standards and procedures with
respect to processes, materials, tools, equipment,
and facilities throughout the design process and
related activities (e.g., use protective equipment;
set tool and equipment guards properly; ensure
adequate ventilation and ergonomic seating and
other workplace arrangements; follow safe operating
procedures; keep work areas clean and organized;
store materials and dispose of wastes properly);

D1.3 use protective clothing, gear, and equipment
appropriately (e.g., dust mask, safety glasses);

D1.4 describe the rights and responsibilities of
employees under the Occupational Health and
Safety Act (e.g., right to know, right to refuse, right
to participate).

By the end of this course, students will:

D2.1 describe a variety of career and business
opportunities related to technological design
(e.g., engineering, architecture, industrial design,
control systems, apparel/textile design);

D2.2 identify and compare the educational and
training requirements (e.g., degree, diploma,
certificate, apprenticeship) for specific careers 
in technological design and related trades 
and services;

D2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
technological design industry (e.g., mentoring
programs, virtual networking/support groups,
specialized postsecondary programs, relevant
trade/industry associations);

D2.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the technological design industry, as
identified in the Ontario Skills Passport (e.g.,
reading text, writing, document use, computer use,
oral communication, numeracy, thinking skills);

D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the technological design industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D2.5 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
technological design (e.g., work logs, skills check-
list, sketches, drawings, photographs of models and
prototypes, virtual models), and explain why hav-
ing a current portfolio is important for career
development and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. describe and apply appropriate health, safety, and environmental practices and standards throughout
the design process;

D2. investigate and describe a variety of careers related to technological design, and describe the training
and education required for them.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES



TRANSPORTATION
TECHNOLOGY

355

Transportation affects our lives in a multitude of ways. Transportation systems move raw
materials to manufacturers and finished products to consumers locally, nationally, and
globally. Individuals use transportation systems every day for business, work, and pleasure.

Transportation technology courses provide students with opportunities to understand
transportation systems from the perspective of either the consumer or the service provider.
The range of courses enables students to study both vehicle ownership and vehicle main-
tenance, and to develop skills and prepare for careers in the servicing and repair of vehicles,
aircraft, and/or watercraft. In addition, students will develop the Essential Skills and work
habits that are important for success in the transportation industry.

The list of approved emphasis areas for transportation technology can be found at
www.edu.gov.on.ca/eng/curriculum/secondary/teched.html.

Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43–44 of this document.

For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17–18
of this document.
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This course enables students to develop technical knowledge and skills as they study,
test, service, and repair engine, electrical, suspension, brake, and steering systems on
vehicles, aircraft, and/or watercraft. Students will develop communication and teamwork
skills through practical tasks, using a variety of tools and equipment. Students will
develop an awareness of environmental and societal issues related to transportation, 
and will learn about apprenticeship and college programs leading to careers in the 
transportation industry.

Prerequisite: None

Transportation Technology,
Grade 11

College Preparation TTJ3C
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By the end of this course, students will: 

A1.1 explain terminology describing internal 
combustion engines (e.g., top dead centre, over-
head camshaft), cylinder configurations (e.g.,
V6, in-line), and types of measurement (e.g.,
bore, stroke, cylinder displacement) in terms of
engine operation;

A1.2 describe the design and construction of 
various components of an internal combustion
engine (e.g., camshafts, pistons, crankshafts, rotors,
valves, turbines);

A1.3 describe the service procedures required to
rebuild, repair, and maintain engines (e.g., use 
of correct torque procedures, use of plastigauge to
check bearing clearance, use of feeler gauges and
micrometers to check clearances, use of chemical
compounds [sealants, thread-locking compounds]);

A1.4 explain the principles on which the opera-
tion of fuel, lubrication, and coolant systems is
based (e.g., fuel: volatility; lubrication: viscosity;
coolant: heat transfer);

A1.5 explain how engine timing (e.g., ignition tim-
ing, valve timing, mechanical fuel injection timing)
is used to achieve optimal engine performance;

A1.6 describe the parts, operation, and care of 
a variety of precision measuring tools (e.g.,
micrometer, vernier caliper, torque wrench, dial
indicator, bore gauge) and demonstrate proper
use of these tools;

A1.7 describe common procedures for inspecting
engine components for wear and faults (e.g.,
check cylinder for taper, check cylinder head for
warpage) and demonstrate accurate use of 
these procedures.

By the end of this course, students will:

A2.1 describe the fundamental concepts and laws
related to the flow of electricity (e.g., flow of
electrons, magnetic fields, Ohm’s law, Kirchhoff’s
laws) that underlie the electrical components
and systems found in vehicles, craft, and 
powered equipment;

A2.2 define electrical units of measure (e.g., volts,
amps, ohms) and demonstrate the ability to 
read wiring schematics (e.g., wire size and 
colour, symbols);

A2.3 define the fundamentals of electronic circuits
and components (e.g., on-board computers,
diodes, transistors, light-emitting diodes [LEDs]);

A2.4 explain the consequences of open, short,
ground, and unintentional ground circuits (e.g.,
electrical surges, voltage drop, voltage spike);

A2.5 describe basic procedures involved in circuit
repair (e.g., use of heat shrink, use of solder and
solderless connections);

A2. Understanding Electrical and
Electronic Circuits and Components

A1. Understanding Engines

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the fundamental principles of engines and their service, repair, and
maintenance;

A2. demonstrate an understanding of basic electrical and electronic circuits and their components;

A3. identify the function and explain the operation of the major systems and components of vehicles,
aircraft, and/or watercraft;

A4. demonstrate accurate and appropriate use of technical and mathematical knowledge and skills in the
study of transportation technology. 

SPECIFIC EXPECTATIONS

A. TRANSPORTATION TECHNOLOGY
FUNDAMENTALS

TTJ3C
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A2.6 describe the operation of various types of
protection devices (e.g., fuses, relays, circuit
breakers, fusible links); 

A2.7 identify various types of batteries (e.g., gel
type, lead acid, lithium ion) and describe their
construction and applications;

A2.8 describe the design and applications of 
various types of electrical systems (e.g., ignition 
systems, lighting systems, starting systems,
charging systems).

By the end of this course, students will:

A3.1 identify the function and explain the opera-
tion of the major components of various types
of steering/control systems; 

A3.2 identify the function and explain the opera-
tion of the major components of various types
of suspension systems (e.g., coil springs, struts,
shocks, air springs);

A3.3 identify the function and explain the 
operation of the major components of various 
types of brake systems (e.g., mechanical:
emergency brake cable; hydraulic: master 
cylinder; pneumatic: air brake chamber);

A3.4 identify various body components of vehi-
cles, aircraft, and/or watercraft (e.g., fenders,
doors, wheel wells, rocker panels, hull, fuselage,
roll-over protection system);

A3.5 identify and describe common types of body
and frame construction (e.g., unibody construction,
subframe and structural assemblies, hull construc-
tion, airframe construction) in vehicles or craft.

By the end of this course, students will:

A4.1 demonstrate appropriate use of technical 
terminology related to vehicle or craft 
systems and components and to processes,
tools, and equipment commonly used in 
the transportation industry;

A4.2 define and accurately calculate various 
measurements related to a vehicle or craft 
(e.g., engine displacement, voltage drop); 

A4.3 prepare reports (e.g., work orders, journals,
parts lists) for a variety of audiences, using
appropriate technical language and relevant
technical and mathematical knowledge 
and skills.

A4. Technological and Mathematical
Literacy 

A3. Understanding Major Systems 
and Components 
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By the end of this course, students will: 

B1.1 access engine specifications, trouble charts,
and/or diagnostic procedures from reliable
information sources (e.g., shop manuals, online
information, manufacturers’ information) and use
them as required to service or repair engines;

B1.2 use a variety of hand, power, and specialty
tools safely and correctly to perform basic
maintenance and repair procedures (e.g.,
maintenance: oil change, tune up; repair: replace
the timing belt, repair a fluid leak) on several
types and styles of engines, to manufacturers’
specifications;

B1.3 use a variety of tools and equipment (e.g.,
fuel pressure/vacuum gauge, compression tester,
coolant pressure tester, stethoscope, manometer)
safely and correctly to diagnose basic engine
condition;

B1.4 demonstrate correct diagnostic and repair
procedures in disassembling and reassembling
an engine (e.g., perform a visual inspection,
measure component wear, replace or refurbish
components, use proper assembly torque and
sequence operations).

By the end of this course, students will:

B2.1 demonstrate a working knowledge of inspec-
tion and testing of circuits (e.g., use test lights or

multimeters when required, follow correct proce-
dures in performing a voltage drop test);

B2.2 use a variety of test equipment (e.g., starter
circuit tester, charging system analyser) to deter-
mine continuity and measure voltage, amperage,
and resistance in various electrical circuits (e.g.,
starting circuits, charging circuits, lighting circuits); 

B2.3 perform repairs on electrical circuits (e.g., ter-
minal repair, wiring repair) safely and correctly.

By the end of this course, students will:

B3.1 perform an inspection of steering/control,
suspension, brake, and/or body components,
and report on their condition, referring to
appropriate information sources (e.g., manufac-
turers’ specifications) and using appropriate tech-
nical language and/or illustrations;

B3.2 perform routine and/or scheduled service
procedures on steering/control, suspension, and
brake systems (e.g., lubrication, brake service, sus-
pension inspection, belt and track adjustment, tire
service, fluid change) safely and correctly, using
appropriate service information;

B3.3 perform service and repair procedures on
various body components, using appropriate
fasteners and bonding agents (e.g., bolts, welds,
rivets, clips, adhesives).

B3. Service and Repair of
Steering/Control, Suspension,
Brake, and Body Systems

B2. Electrical Circuit Testing 
and Repair

B1. Engine Service and Repair

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. demonstrate an understanding of engine operation and repair by performing a variety of 
service operations;

B2. demonstrate the ability to test and repair basic electrical circuits safely and correctly;

B3. demonstrate the ability to service and repair steering/control, suspension, brake, and body systems;

B4. develop appropriate solutions to transportation technology challenges and/or repair problems.

SPECIFIC EXPECTATIONS

B. TRANSPORTATION TECHNOLOGY
SKILLS

TTJ3C
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By the end of this course, students will:

B4.1 demonstrate the ability to use a problem-
solving process to address a given transportation
technology challenge (see pp. 21–23);

B4.2 use relevant mathematical skills and apply
appropriate scientific concepts to understand a
challenge or perform repairs (e.g., math skill:
calculate clearances; concept applied: hydraulics;
challenge: vehicle height modification);

B4.3 systematically troubleshoot basic repair 
problems on a vehicle or craft by using an
appropriate diagnostic procedure (e.g., gather
information, perform tests, generate solutions,
apply an appropriate solution, test the results); 

B4.4 identify issues related to a challenge or repair
task (e.g., cost, availability of parts or materials, time
required) and explain how these issues could
affect the response to the challenge or the per-
formance of the repair;

B4.5 demonstrate the safe and correct use of a
variety of soldering, heating, cutting, and 
welding techniques when performing tasks
related to a challenge or repair.

B4. Challenges and Repair Problems
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By the end of this course, students will: 

C1.1 describe the legislative requirements con-
cerning the use of environmentally friendly
products in the repair and service of vehicles or
craft, and explain the costs and benefits of
using such products;

C1.2 explain the importance of the proper pro-
cessing of waste products (e.g., batteries, used oil,
antifreeze, refrigerant, tires) as a means of 
minimizing the environmental impact of the
transportation industry;

C1.3 describe appropriate actions to be taken in
the event of a spill of waste products (e.g., gaso-
line, antifreeze), and demonstrate the ability to
safely implement such actions (e.g., outline the
steps described in an emergency action plan and
carry them out).

By the end of this course, students will:

C2.1 explain the pros and cons of personal vehicle
ownership versus public transit in terms of
their effects on society;

C2.2 describe the effects that increasing trans-
portation costs (e.g., rising fuel costs, highway
tolls, environmental taxes) have on society;

C2.3 explain how current societal needs and 
preferences influence transportation technology
(e.g., by creating a greater demand for vehicles
with improved safety features, fuel efficiency,
and emission levels).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmental issues related to the use of materials and proce-
dures in the service, repair, and recycling of vehicles or craft;

C2. demonstrate an understanding of the relationship between society, vehicle ownership, and various
aspects of transportation technology.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TTJ3C



By the end of this course, students will: 

D1.1 identify and explain the importance of legis-
lation and regulations related to procedures and
operations used in transportation technology
facilities (e.g., Occupational Health and Safety 
Act [OHSA]; regulations and standards outlined 
in the Workplace Hazardous Materials Information
System [WHMIS]; Apprenticeship and Certification
Act [ACA]);

D1.2 demonstrate good housekeeping and safety
practices in the work environment (e.g., cleaning
up spills and leaks, keeping areas clean and clear
of obstructions);

D1.3 use protective clothing and equipment (e.g.,
eye protection, gloves, breathing mask) as required
to ensure their own and others’ safety in the
work environment;

D1.4 identify potential health risks (e.g., brake dust,
fumes from brake fluid and brake cleaner) when
servicing vehicles or craft, and demonstrate the
use of safe procedures to mitigate these hazards
(e.g., use appropriate ventilation and breathing
protection);

D1.5 describe and demonstrate the ability to fol-
low appropriate safety precautions required for
new technologies when working on vehicles,
craft, or power equipment (e.g., precautions
regarding high current and voltage, capacitor dis-
charge rate of supplemental restraint systems,
extreme temperature of exhaust systems);

D1.6 demonstrate an understanding of profession-
al responsibilities in the transportation industry
with regard to personal and public safety (e.g.,
quality workmanship, integrity, customer service,
compliance with manufacturers’ standards).

By the end of this course, students will:

D2.1 describe a variety of career opportunities in
the transportation industry (e.g., apprenticeship/
trade, parts person, service manager/writer) and
the education and training required for them; 

D2.2 describe the regulations regarding restricted
skill sets in the Apprenticeship and Certification
Act (available at www.e-laws.gov.on.ca); 

D2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
transportation industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations); 

D2.4 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., job task planning
and organizing, decision making, finding information);

D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., working safely,
reliability, initiative);

D2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
transportation technology (e.g., Passport to
Safety certificate, skills checklist, Ontario Skills
Passport Work Plan), and explain why having a
current portfolio is important for career devel-
opment and advancement.

D2. Career Opportunities D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate the use of professional work practices and procedures and compliance with 
occupational health and safety regulations and standards;

D2. describe career opportunities in the transportation industry and the education and training 
required for them.

SPECIFIC EXPECTATIONS
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This general interest course enables students to become familiar with the options and
features of various vehicles, issues of registration, and the legal requirements affecting
vehicle owners. Students will also learn about vehicle financing and insurance, vehicle
maintenance, emergency procedures, and the responsibilities of being a vehicle owner.
Students will develop an awareness of environmental and societal issues related to vehicle
ownership and use, and will explore career opportunities in the transportation industry.

Prerequisite: None

Transportation Technology:
Vehicle Ownership,
Grade 11

Open TTJ3O



By the end of this course, students will: 

A1.1 identify various vehicle makes, models, and
body styles and compare their features, options,
and price;

A1.2 outline the factors that determine the value 
of a used vehicle (e.g., year, mileage, appearance,
mechanical condition, warranties, vehicle history,
options);

A1.3 identify the factors that an owner should 
consider when selecting the most appropriate
vehicle to purchase or lease (e.g., cost, size and
type of vehicle, fuel economy [and government
incentives, if applicable], ergonomics, intended 
type and frequency of vehicle use, time of year)
and explain their importance;

A1.4 identify the reasons for “road testing” a
vehicle before purchase (e.g., to determine com-
fort and visibility, check for noise, test brakes and
steering, assess performance and handling);

A1.5 describe on the basis of research various
sales and marketing practices encountered in
purchasing or leasing a vehicle (e.g., high-
pressure sales tactics, use of black or red book
evaluations); 

A1.6 describe potential issues involved in 
purchasing a vehicle from various sources 
(e.g., dealerships, used car retail outlets, auctions,
private sellers, Internet websites).

By the end of this course, students will:

A2.1 describe on the basis of research the legal
requirements associated with owning and 
operating a vehicle (e.g., fees, taxes, licensing,
permits, proof of insurance);

A2.2 describe the conditions that must be met 
to register a vehicle (e.g., safety standards 
inspection, emissions test, proof of insurance); 

A2.3 explain the purpose of and the protection
provided by the Used Vehicle Information
Package.

By the end of this course, students will:

A3.1 identify appropriate resources for use in 
the selection of a vehicle loan or lease and
insurance policy;

A3.2 explain vehicle insurance coverage require-
ments and options (e.g., requirements: third-party
liability coverage, statutory accident benefits cover-
age; options: collision or upset coverage, compre-
hensive coverage, loss of vehicle use coverage);

A3.3 explain the factors that affect the cost of
vehicle insurance (e.g., age and model of vehicle,
age and gender of policy holder, driving record);

A3. Vehicle Loans and Insurance

A2. Vehicle Registration and 
Ownership

A1. Vehicle Selection

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. assess factors affecting decisions on vehicle selection and purchase from an informed consumer’s
point of view;

A2. demonstrate an understanding of the vehicle registration process and the legal requirements of 
vehicle ownership;

A3. demonstrate an understanding of loans, leases, and insurance policies related to the purchase or
lease of a vehicle;

A4. identify and describe the precautions, procedures, and obligations related to roadside emergencies
and accidents.

SPECIFIC EXPECTATIONS
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A3.4 compare the overall cost of loans from vari-
ous sources (e.g., banks, finance companies, pri-
vate lenders);

A3.5 compare the advantages and disadvantages
of purchasing versus leasing a vehicle (e.g., with
regard to short-term and long-term costs, ownership,
and responsibility for maintenance and repairs);

A3.6 describe the criteria financial institutions use
to determine eligibility for a loan or lease (e.g.,
credit history, income, net worth).

By the end of this course, students will:

A4.1 describe the legal consequences and obliga-
tions that arise when a driver is involved in an
accident and/or charged with a traffic violation
(e.g., consequences: fine, charge, legal action; obli-
gations: show proper documentation, remain at
the scene of the accident);

A4.2 describe the steps to follow when involved
in a traffic accident (e.g., with respect to law
enforcement involvement, exchanging insurance
information, making a claim to an insurance 
company);

A4.3 compare various roadside assistance plans
(e.g., manufacturer’s plan, aftermarket plan);

A4.4 identify safe procedures and recommended
techniques (e.g., for jacking, battery boosting,
towing) described in the owner’s manual to
resolve roadside emergencies (e.g., flat tire,
dead battery, vehicle breakdown);

A4.5 describe the preparations vehicle owners can
make to increase driving safety (e.g., trip plan-
ning, driver training, keeping the vehicle properly
maintained);

A4.6 describe the precautions vehicle owners can
take to minimize the effect of accidents or road-
side emergencies (e.g., make sure everyone wears
a seatbelt; observe speed limits; have a first aid kit,
emergency tool kit, and fire extinguisher in the
vehicle; carry a cell phone; wear a helmet when
riding a motorcycle). 

A4. Roadside Emergency Precautions
and Procedures
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By the end of this course, students will: 

B1.1 describe the types of powerplants (e.g., two-
stroke, four-stroke, diesel, hybrid) used in various
vehicles;

B1.2 identify the components of engines that
require regular servicing (e.g., oil and oil filter,
air filter, spark plugs);

B1.3 explain, from an owner’s perspective, the
basic operation of various engine systems 
(e.g., lubrication, cooling, starting, ignition,
and fuel systems) and the related safety and
service considerations;

B1.4 explain the operation of vehicle drivetrain
components (e.g., clutch, transmission, driveshaft,
differential, axles, track) and identify those that
require regular servicing (e.g., fluid change,
lubrication).

By the end of this course, students will:

B2.1 locate and identify various components of
vehicle systems that an owner should be aware
of (e.g., electrical system – battery; brakes – brake
fluid reservoir; steering – tires; suspension – shocks);

B2.2 identify typical service requirements (e.g.,
fluid change, parts replacement) and intervals
(e.g., months, kilometres) related to vehicle sys-
tems that an owner should be aware of;

B2.3 identify the product information (e.g., tire 
sizing) and hazards and safety precautions 
(e.g., battery explosion – wearing safety glasses)
that an owner should be aware of when servic-
ing vehicle systems.

By the end of this course, students will:

B3.1 describe, on the basis of research, interior 
and exterior vehicle cleaning and protection
products and their applications; 

B3.2 identify various types and applications of
polishes, waxes, and cleaners for vehicle finishes; 

B3.3 describe the pros and cons of various types 
of body corrosion prevention (e.g., oil, dripless,
electronic) available through vehicle dealerships
and aftermarket suppliers;

B3.4 describe various techniques used to make
minor repairs to a vehicle’s finish (e.g., stone-
chip repair, small-dent repair).

By the end of this course, students will:

B4.1 consult the owner’s manual as required for
specific procedures, specifications, and prod-
ucts (e.g., oils, fluids, fuses, bulbs) related to the
maintenance of a vehicle;

B4. Information,Tools, and Equipment
for Basic Service and Maintenance

B3. Interior and Exterior Care

B2. Major Vehicle Systems

B1. Powertrain Components

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. identify the components and explain the operation of a vehicle powertrain from an owner’s 
perspective;

B2. identify and describe the components and service requirements of major vehicle systems, and related
safety precautions, that an owner should be aware of;

B3. describe procedures for the proper care and maintenance of the interior and exterior of a vehicle;

B4. identify appropriate repair information and the tools and equipment required for safe basic 
service and maintenance of a vehicle. 

SPECIFIC EXPECTATIONS
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B4.2 identify the tools and equipment required by
a vehicle owner to perform basic service and
maintenance procedures;

B4.3 report on work in progress (e.g., by complet-
ing a work order, parts list, and/or journal), using 
terminology specific to vehicles (e.g., acronyms,
service terms);

B4.4 perform mathematical calculations related 
to vehicle maintenance and operation that are
important from an owner’s perspective (e.g.,
calculate quantities, ratio of water to antifreeze,
fuel consumption), using appropriate resources
(e.g., owner’s manual, service information);

B4.5 explain the benefits for an owner in keeping
up-to-date service and maintenance records. 
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By the end of this course, students will: 

C1.1 identify and use appropriate service infor-
mation sources (e.g., shop manuals, online informa-
tion, manufacturer’s information) as required for
basic vehicle maintenance and repair; 

C1.2 identify the meaning of the letters and num-
bers of the vehicle identification number (VIN)
(e.g., place of origin, engine size, production year)
on the basis of their placement in the VIN;

C1.3 locate and apply as required information
found in the owner’s manual and on the vehi-
cle (e.g., safety warnings, specifications such as tire
size and recommended pressure, identification
labels, graphics) when performing basic mainte-
nance and service procedures;

C1.4 locate and correctly interpret graphics com-
monly found on vehicles and in owner’s manu-
als that depict components being serviced 
(e.g., jacking a vehicle, rotating tires, installing 
a serpentine belt).

By the end of this course, students will:

C2.1 locate the components of an engine lubrica-
tion system (e.g., oil dipstick, oil filter, oil pan
drain plug) and safely and correctly service the
system;

C2.2 locate the components of an engine cooling
system (e.g., cooling fins, radiator cap, radiator
hoses) and safely and correctly service the 
system (e.g., perform a freeze point test, system
pressure test, boiling point test);

C2.3 locate the components of an engine starting
system (e.g., battery, battery cables, starting motor)
and safely and correctly service the system 
(e.g., clean battery connections, use booster cables);

C2.4 locate the components of an ignition system
(e.g., spark plugs, ignition wires) and identify
those that need to be professionally serviced;

C2.5 locate the components of an engine fuel
system (e.g., fuel cap, tank and lines, filter) and
identify those that need to be professionally
serviced.

By the end of this course, students will:

C3.1 demonstrate the correct use of hand tools
and equipment required for basic service and
maintenance (e.g., vehicle jacks, safety stands,
wrenches), store them safely, and maintain them
in good working order;

C3.2 locate the components of the electrical 
system (e.g., battery, alternator, fuses, light bulbs)
and perform basic diagnostic and repair proce-
dures (e.g., check fuse, replace bulb, test and
charge battery, install a trailer wiring harness)
safely and correctly;

C3. General Vehicle Maintenance 
and Service

C2. Engine Service

C1. Using Service Information

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of service information and the importance of vehicle identification
and information labels when performing vehicle maintenance and repair; 

C2. perform basic engine and related system service following the owner’s manual guidelines and
appropriate service information sources, and identify system components that need to be
professionally serviced;

C3. perform general vehicle maintenance and service as recommended in the owner’s manual and 
outlined in appropriate service information sources, and identify system components that need 
to be professionally serviced. 

SPECIFIC EXPECTATIONS
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C3.3 locate the basic components of the brake 
system (e.g., rotors, drums, friction material, brake
fluid reservoir) and identify those that need to
be professionally serviced;

C3.4 perform basic maintenance procedures
related to the steering system (e.g., basic wheel
and tire service, changing a flat tire) safely and
correctly;

C3.5 perform tasks related to a vehicle safety
inspection (e.g., check lights, horn, wipers, glass,
door latches and locks);

C3.6 apply the proper procedures for maintaining
the interior and exterior of a vehicle (e.g., wash-
ing and waxing, upholstery cleaning and protection);

C3.7 prepare a vehicle for weather extremes (e.g.,
winter cold, summer sun and heat); 

C3.8 demonstrate an understanding of tasks 
necessary to prepare a vehicle for long-term
and/or short-term storage (e.g., add fuel system
treatment, perform cylinder fogging, lubricate 
body hinges [on doors, hood, trunk or hatch]).
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By the end of this course, students will: 

D1.1 outline the legal requirements and environ-
mental reasons for emission standards and for
testing when required;

D1.2 describe the options that vehicle owners
have to choose environmentally friendly prod-
ucts (e.g., biodegradable cleaners) and procedures
(e.g., recycling of antifreeze) in the repair and
service of vehicles;

D1.3 describe a vehicle owner’s responsibilities
with respect to recycling and/or disposing of
waste products (e.g., used oil, used batteries)
appropriately; 

D1.4 explain the importance of vehicle mainte-
nance from an environmental perspective (e.g.,
keeping tires properly inflated helps to maximize
fuel efficiency and reduce emissions).

By the end of this course, students will:

D2.1 analyse the safety features in today’s vehicles
(e.g., electronic stability control, airbags, anti-lock
brakes, roll-over protection, engine kill switch)
from a consumer’s point of view;

D2.2 describe the economic, environmental, and
social effects that various aspects of the trans-
portation industry have on a community (e.g.,
economic: new businesses encouraged by good
transportation links; environmental: pollution
caused by exhaust emissions and road salting;
social: community links expanded through 
personal vehicle use); 

D2.3 assess from a consumer’s point of view the
pros and cons (e.g., cost, availability, perform-
ance, reliability, emission levels) of various types
of fuel/energy sources used to power vehicles
(e.g., gasoline, propane, diesel, electrical/battery
power, biodiesel, hybrid powerplant). 

D2. Technology and SocietyD1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. explain how vehicle ownership affects the environment and how vehicle owners can remedy or 
reduce harmful effects;

D2. explain how vehicle ownership and various aspects of the transportation industry affect society.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

E1.1 identify and explain the importance of legis-
lation and regulations related to procedures and
operations used in transportation technology
facilities (e.g., Occupational Health and Safety 
Act [OHSA]; regulations and standards outlined in
the Workplace Hazardous Materials Information
System [WHMIS]); 

E1.2 demonstrate good housekeeping and safety
practices in the work environment (e.g., cleaning
up spills and leaks, keeping areas clean and clear
of obstructions);

E1.3 use protective clothing and equipment (e.g.,
safety glasses, hearing protection) as required to
ensure their own and others’ safety in the work
environment.

By the end of this course, students will:

E2.1 describe a variety of career opportunities in
the transportation industry and the education
and training required;

E2.2 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
transportation industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations); 

E2.3 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., finding informa-
tion, measurement and calculation, decision making);

E2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability);

E2.5 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
transportation technology (e.g., Passport to Safety
certificate, skills checklist, Ontario Skills Passport
Work Plan), and explain why having a current
portfolio is important for career development
and advancement.

E2. Career Opportunities

E1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

E1. demonstrate an understanding of and compliance with occupational health and safety regulations
and standards related to vehicle maintenance;

E2. identify and describe career opportunities in the transportation industry and the education and
training required for these careers. 

SPECIFIC EXPECTATIONS

E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

TTJ3O
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This course enables students to further develop technical knowledge and skills as they
study, test, service, and repair engine management systems; powertrains; steering/
control, suspension, brake, and body systems on vehicles, aircraft, and/or watercraft;
and/or small-engine products. Students will refine communication and teamwork skills
through practical tasks, using a variety of tools and equipment. Students will expand
their awareness of environmental and societal issues related to transportation and 
their knowledge of apprenticeship and college programs leading to careers in the 
transportation industry.

Prerequisite: Transportation Technology, Grade 11, College Preparation 

Transportation Technology,
Grade 12

College Preparation  TTJ4C
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By the end of this course, students will: 

A1.1 measure and explain the correlations among
voltmeter, ammeter, and ohmmeter measure-
ments of an electric or electronic circuit (e.g.,
effect of resistance on voltage, relationship of
resistance to voltage drop);

A1.2 identify and describe sensors, actuators,
transducers, and control devices commonly
used in engine management systems;

A1.3 explain the principles of operation of various
engine management systems (e.g., emission con-
trol, multiplexing, fuel delivery management, igni-
tion timing management) and describe how these
systems are interrelated;

A1.4 explain how environmentally harmful gases
are produced through combustion and how the
engine management systems control the level 
of emissions in the exhaust gas (e.g., through
after-treatment of exhaust gases, exhaust gas 
recirculation, vapour recovery, positive crankcase
ventilation, variable valve timing);

A1.5 explain how engine management systems
may be affected by lubrication and coolant sys-
tems requiring maintenance (e.g., a thermostat
stuck open will cause the engine to run below opti-
mal operating temperature, causing excessive fuel
consumption).

By the end of this course, students will:

A2.1 describe how energy is converted into
motion (e.g., chemical to mechanical, chemical to
electrical, electrical to mechanical);

A2.2 compare the torque and power characteris-
tics of various power sources (e.g., two-stroke,
four-stroke, gasoline, diesel, electric, fuel cell,
hybrid, turboprop, jet);

A2.3 evaluate the performance of various power
sources (e.g., in terms of transmission output,
hydraulic efficiency, volumetric efficiency, horse-
power, torque);

A2.4 identify and trace the flow of power through
the major components of a drivetrain (e.g.,
transmission to axle, outboard drive, snowmobile
drive, hydrostatic drive); 

A2.5 describe power flow, gear ratios, and 
torque multiplication in common mechanical
drive systems (e.g., belt, chain, and gear drive 
systems; variable speed pulleys; planetary gear
sets; clutch drives).

By the end of this course, students will:

A3.1 systematically troubleshoot problems in
vehicles or craft by using appropriate diagnostic

A3. Troubleshooting the Powertrain

A2. Understanding Power Transfer
Devices

A1. Understanding Engine
Management Systems

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate an understanding of the operation of engine management systems;

A2. demonstrate an understanding of the principles of operation of power transfer devices;

A3. demonstrate an understanding of troubleshooting techniques used to diagnose problems in 
powertrain systems;

A4. assess the effect of modifying a vehicle, aircraft, or watercraft;

A5. demonstrate accurate and appropriate use of technical and mathematical knowledge and skills in 
the study of transportation technology. 

SPECIFIC EXPECTATIONS

A. TRANSPORTATION TECHNOLOGY
FUNDAMENTALS

TTJ4C
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steps (e.g., gather information, generate solutions,
choose and apply a solution, validate the repair)
and equipment (e.g., scan tool, multimeter, break-
out box);

A3.2 repair various problems in the powertrain
system (e.g., no start; problems with starting sys-
tem, charging system, ignition system); 

A3.3 describe symptoms (e.g., noise, vibration,
odour, drag) resulting from failure or improper
assembly of various powertrain components
(e.g., vehicle height has dropped due to a broken
coil spring, causing the driveshaft/axle working
angle to exceed the manufacturer’s specifications;
pulleys are misaligned, causing premature belt
wear), and recommend appropriate repairs.

By the end of this course, students will:

A4.1 explain the effects that body modifications
(e.g., race kits, lift kits, spoilers, ground effects)
have on vehicle or craft dynamics;

A4.2 explain the effects that vehicle or craft modi-
fications (e.g., changing tire size, modifying fuel
and exhaust systems, changing electronic control
modules [ECMs], installing lift and lower kits)
have on interrelated mechanical systems.

By the end of this course, students will:

A5.1 demonstrate correct and appropriate use of
technical terminology when preparing docu-
mentation commonly used in the transportation
industry (e.g., trouble trees, flow charts, work
orders, technical service bulletins);

A5.2 define and correctly calculate measurements
related to vehicles or craft (e.g., gear ratios, rotor
run-out, engine displacement, efficiencies, output); 

A5.3 demonstrate an understanding of scientific
concepts (e.g., direct and alternating current,
expansion when heat is added) as they apply to
service and repair procedures;

A5.4 prepare technical reports (e.g., work orders,
journals, parts lists) for a variety of audiences,
using appropriate language and demonstrating
competent writing skills and appropriate com-
puter literacy skills.

A5. Technological and Mathematical
Literacy

A4. Modifying Vehicles and/or Craft 
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By the end of this course, students will: 

B1.1 access and correctly interpret data provided
by the on-board diagnostic system (e.g., dash
codes, on-board diagnostic [OBD] data);

B1.2 use trouble charts and manufacturers’ diag-
nostic procedures correctly and appropriately 
to service problems indicated by on-board 
diagnostic data;

B1.3 use appropriate equipment to diagnose and
repair engine control systems and components
(e.g., sensors, actuators, control devices) according
to manufacturers’ recommendations;

B1.4 demonstrate proper use of diagnostic equip-
ment to avoid damage to equipment and/or
vehicle or craft components (e.g., damage caused
by a short circuit, a voltage spike, an ammeter 
connected in series).

By the end of this course, students will:

B2.1 inspect and diagnose problems in drivetrain
components (e.g., transmission, clutch, driveshaft,
outboard drive) in compliance with manufac-
turers’ standards;

B2.2 perform service procedures on drivetrain
components (e.g., replace and adjust clutch, replace
universal joints, replace/repack bearings, replace
drive seals, adjust belt or chain) safely and correctly.

By the end of this course, students will:

B3.1 inspect and measure component tolerances
when servicing steering/control, suspension, 
and brake systems and body component align-
ment (e.g., steering/control systems: tire wear,
ball joint play; suspension systems: ride height/
trim height; brake systems: disc thickness, drum 
diameter; body alignment: door opening), and
compare the results with manufacturers’ 
specifications;

B3.2 demonstrate proper procedures and the 
safe use of specialty tools and equipment in 
the service and repair of steering/control, 
suspension, brake, and body system compo-
nents (e.g., steering/control: tie rod fork, tire 
balancer; suspension: coil spring compressor;
brakes: lathe, dial indicator gauge; body: metal 
inert gas [MIG] welder).

B3. Service and Repair of
Steering/Control, Suspension,
Brake,and Body Systems

B2. Service and Repair of Drivetrain
Components

B1. Troubleshooting Engine
Management Systems

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. demonstrate the use of a variety of troubleshooting techniques to service and repair engine 
management systems;

B2. inspect, service, and repair drivetrain components in compliance with manufacturers’ standards;

B3. use proper procedures for the inspection, servicing, and repair of steering/control, suspension, 
brake, and body systems;

B4. develop appropriate solutions to a variety of repair challenges.

SPECIFIC EXPECTATIONS

B. TRANSPORTATION TECHNOLOGY
SKILLS

TTJ4C
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By the end of this course, students will:

B4.1 access and use appropriate resources (e.g.,
repair manuals, online resources, equipment
instructions) as required to successfully address
repair challenges;

B4.2 demonstrate the safe and correct use of a
variety of soldering, heating, cutting, and/or
welding equipment for service repair and 
modification tasks;

B4.3 perform an inspection for various repair 
challenges (e.g., brake service, ball-joint replace-
ment, driveshaft or belt misalignment, transmission
repair) and prepare a report on work to be
done, including a cost-benefit analysis.

B4. Solving Repair Challenges

G
ra

d
e

 1
2

,
C

o
ll

e
g

e
 P

re
p

a
ra

ti
o

n



377

T
E

C
H

N
O

LO
G

Y,T
H

E
 E

N
V

IR
O

N
M

E
N

T,A
N

D
 S

O
C

IE
T

Y
T

ra
n

s
p

o
rta

tio
n

 T
e

c
h

n
o

lo
g

y

By the end of this course, students will: 

C1.1 demonstrate an understanding of ways in
which the transportation industry affects the
environment and of efforts being made to 
remedy or reduce harmful effects (e.g., improved
production methods, automotive parts recycling),
including ways of disposing of waste products
(e.g., used oil, used batteries, used paints/thinners);

C1.2 describe appropriate actions to be taken in
the event of a spill of waste products (e.g., gaso-
line, antifreeze) and demonstrate the ability to
safely implement such actions (e.g., implement
an emergency action plan to contain and clean up
the spill); 

C1.3 identify the procedures required to prevent
the release of ozone-depleting materials and
other harmful substances (e.g., electrolyte,
antifreeze, gasoline) during the servicing of 
vehicle or craft systems.

By the end of this course, students will:

C2.1 assess the economic effects of the transporta-
tion industry on the local and global levels;

C2.2 assess the importance to society of a trans-
portation infrastructure (e.g., highway system,
rail system, canal system);

C2.3 evaluate the potential benefits (e.g., technical,
safety, financial, business) to society of emerging
technologies related to the transportation
industry (e.g., collision avoidance system, run-flat
tires, fuel cells, composite materials);

C2.4 assess the pros and cons of various types 
of fuel/energy sources (e.g., gasoline, propane,
diesel, electrical/battery power, biodiesel, hybrid
powerplant, hydrogen power cells) used to power
vehicles or small-engine products, taking into
account a variety of perspectives (e.g., con-
sumer’s perspective: cost to purchase, cost to oper-
ate, performance, emission levels; service/repair
perspective: training, safety issues, new
tools/equipment required).

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of environmental issues in the transportation industry, and use best
practices to remedy or reduce the environmental effects of using specific products or processes; 

C2. assess the effects that various aspects of the transportation industry have on society.

SPECIFIC EXPECTATIONS

C. TECHNOLOGY,THE ENVIRONMENT,
AND SOCIETY

TTJ4C



By the end of this course, students will: 

D1.1 demonstrate an understanding of legislation
and regulations related to procedures and 
operations used in transportation technology
facilities (e.g., Occupational Health and Safety 
Act [OHSA]; regulations and standards outlined 
in the Workplace Hazardous Materials Information
System [WHMIS]; Apprenticeship and Certification
Act [ACA]);

D1.2 demonstrate good housekeeping and safety
practices in the work environment (e.g., cleaning
up spills and leaks, keeping areas clean and clear
of obstructions);

D1.3 identify potential health risks (e.g., asbestos
dust, fumes from brake fluid and cleaners) when
servicing vehicles or craft, and demonstrate the
use of safe procedures to mitigate these hazards
(e.g., use appropriate ventilation and breathing
protection);

D1.4 use protective clothing and equipment 
(e.g., eye and hearing protection, gloves, breathing 
apparatus, hoist, safety stand) as required to
ensure their own and others’ safety in the 
work environment;

D1.5 explain the need for and demonstrate the
ability to follow appropriate safety precautions
applicable to new technologies when working
around or servicing vehicles, craft, or power
equipment (e.g., precautions regarding high cur-
rent and voltage, capacitor discharge rate of sup-
plemental restraint systems, extreme temperature
of exhaust systems, accumulators in hydraulic 
systems, pressure vessels);

D1.6 demonstrate an understanding of profession-
al responsibilities in the transportation industry
with regard to personal and public safety (e.g.,

good workmanship, integrity, high-quality customer
service, compliance with manufacturers’ standards). 

By the end of this course, students will:

D2.1 describe on the basis of research the qualifi-
cations required for careers in the transporta-
tion industry (e.g., apprenticeship standards, cer-
tifications, licensing requirements); 

D2.2 identify the regulations regarding restricted
skill sets in the Apprenticeship and Certification
Act (available at www.e-laws.gov.on.ca); 

D2.3 demonstrate an understanding of the need
for continuous learning and skill upgrading cre-
ated by emerging technological developments
(e.g., high voltages in hybrid vehicles, alternative
fuels, new types of refrigerant) and the changing
repair techniques required for modern vehicles
and craft;

D2.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the transportation industry, as identified
in the Ontario Skills Passport (e.g., decision mak-
ing, problem solving, finding information); 

D2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., teamwork,
reliability, initiative); 

D2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
transportation technology (e.g., Passport to Safety
certificate, skills checklist, Ontario Skills Passport
Work Plan and Transition Plan), and explain why
having a current portfolio is important for
career development and advancement.

D2. Career Opportunities

D1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate the use of professional work practices and procedures and compliance with 
occupational health and safety regulations and standards; 

D2. describe career opportunities in the transportation industry and the training and qualifications
required for them.

SPECIFIC EXPECTATIONS
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES



379

This course introduces students to the servicing, repair, and maintenance of vehicles
through practical applications. The course is appropriate for all students as a general
interest course to prepare them for future vehicle operation, care, and maintenance or for
entry into an apprenticeship in the motive power trades. Students will develop an
awareness of environmental and societal issues related to transportation, and will learn
about careers in the transportation industry and the skills and training required for them.

Prerequisite: None

Transportation Technology:
Vehicle Maintenance,
Grade 12

Workplace Preparation  TTJ4E



By the end of this course, students will: 

A1.1 identify the components of an internal com-
bustion engine and describe its operation and
the routine service required to keep it operating
at peak efficiency;

A1.2 explain the similarities and differences
among various engine cycles (e.g., two-stroke,
four-stroke, rotary, turbine);

A1.3 explain powertrain terminology commonly
used in the transportation industry (e.g., double
overhead camshaft [DOHC], automatic transmis-
sion [A/T], all-wheel drive [AWD]);

A1.4 identify the components of a vehicle drive-
train (e.g., constant velocity [C/V] joints and boots,
axles, chain or belt drive, power take-off [PTO],
transmission) and describe the operation of a
drivetrain and the routine service required to
keep it operating at peak efficiency.

By the end of this course, students will:

A2.1 describe, on the basis of research, a variety 
of interior vehicle cleaning products and their
applications;

A2.2 identify the types of polishes, waxes, and
cleaners that are appropriate for various vehicle
finishes (e.g., exterior base clear coat, gel coat);

A2.3 describe various repair techniques and make
minor repairs to a vehicle body finish (e.g.,
stone-chip repair, small-dent repair); 

A2.4 identify and describe various types of fasten-
ing methods (e.g., welding, nut and bolt, riveting,
chemical bonding) used in maintenance proce-
dures for vehicles and small-engine products;

A2.5 identify the consequences and legal implica-
tions of various vehicle customizations (e.g.,
ground effects, body alterations, audio systems,
light intensity, window tinting). 

By the end of this course, students will:

A3.1 locate appropriate information sources (e.g.,
shop manuals, owner’s manual, online databases)
and consult as required for specifications, tools,
equipment, and procedures used in servicing and
maintaining vehicles or small-engine products;

A3.2 locate, use, and correctly interpret assembly
drawings that depict the components of vehicle
systems or small-engine products;

A3.3 identify and describe the function of com-
mon hand tools (e.g., wrenches, socket/ratchet set,
screwdrivers), power tools (e.g., electric drill, die
grinder, air ratchet), and equipment (e.g., battery
charger, hoist, parts washer) used in servicing and
maintaining a vehicle or small-engine product;

A3.4 identify and describe the function of com-
mon measuring tools (e.g., micrometer, hydrome-
ter, multimeter) used in servicing and maintain-
ing a vehicle or small-engine product;

A3. Service and Maintenance 

A2. Interior and Exterior Care and
Maintenance

A1. Vehicle Powertrains

OVERALL EXPECTATIONS 
By the end of this course, students will: 

A1. demonstrate a working knowledge of the components and principles of operation of a vehicle 
powertrain and the procedures involved in servicing it; 

A2. demonstrate an understanding of the interior and exterior care and maintenance of a vehicle;

A3. demonstrate a working knowledge of the technical requirements, procedures, tools and equipment,
and documentation connected with servicing and maintaining a vehicle or small-engine product.

SPECIFIC EXPECTATIONS
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A3.5 perform mathematical calculations related to
servicing and maintaining a vehicle or small-
engine product (e.g., calculate quantities, ratio of
water to antifreeze, fuel consumption), using
appropriate resources (e.g., owner’s manual,
service information);

A3.6 report on work in progress and work 
performed (e.g., by completing a work order,
parts list, service record, and/or journal), using
appropriate terminology specific to vehicles 
or small-engine products (e.g., acronyms,
service terms).
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By the end of this course, students will: 

B1.1 identify the meaning of the letters and num-
bers of the vehicle identification number (VIN)
(e.g., place of origin, engine size, production year)
on the basis of their placement in the VIN;

B1.2 locate information in the owner’s manual
and on the vehicle or small-engine product (e.g.,
safety warnings, warning light and icon informa-
tion, computer trouble codes, specifications such as
tire size and recommended pressure, identification
labels, graphics) and apply as required when
performing service and maintenance procedures; 

B1.3 identify procedures recommended in the
owner’s manual and/or repair manual for
emergency situations (e.g., flat tire, dead battery,
vehicle breakdown);

B1.4 demonstrate the correct use of hand, power,
machine, and pneumatic tools and equipment
required for service tasks (e.g., tire machine,
floor jacks and hoists, safety stands, shop tools),
store them safely, and maintain them in good
working order;

B1.5 remove and replace components (e.g., engine
oil, tires) correctly, using appropriate product
information and specifications (e.g., engine oil –
viscosity and quantity; tires – tire size and load
rating) as noted in the owner’s manual and/or
repair manual;

B1.6 demonstrate the safe operation of a variety 
of heating, cutting, and welding equipment in
performing service and maintenance tasks.

By the end of this course, students will:

B2.1 perform service procedures on an engine
lubrication system (e.g., change engine oil, change
oil filter) safely and correctly;

B2.2 perform inspection and service procedures 
on an engine fuel system (e.g., change fuel filter)
safely and correctly;

B2.3 perform inspection, testing, and service pro-
cedures on an engine cooling system (e.g., per-
form pressure test, test freezing/boiling point)
safely and correctly; 

B2.4 perform inspection and service procedures 
on an engine ignition system (e.g., replace spark
plugs, replace ignition wires) safely and correctly;

B2.5 perform inspection, testing, and service 
procedures on an electrical system (e.g., test
fuses, charge battery, inspect alternator) safely 
and correctly;

B2.6 identify drivetrain components (e.g., trans-
mission dipstick, differential fill plug, transfer case
level plug) and perform drivetrain maintenance
and service (e.g., clutch adjustment, fluid level
checks) safely and correctly;

B2. Powertrain Systems

B1. Service Information

OVERALL EXPECTATIONS 
By the end of this course, students will: 

B1. perform general service and maintenance on vehicles or small-engine products safely, using 
the owner’s manual, repair manuals, tool and equipment manuals, and identification and 
information labels; 

B2. inspect, test, and service powertrain components, using appropriate service repair resources; 

B3. demonstrate a basic understanding of body, brake, steering, and suspension systems and 
components, and procedures required for their maintenance and service;

B4. develop appropriate solutions to various vehicle repair problems or challenges.

SPECIFIC EXPECTATIONS
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B2.7 perform inspection and service procedures
on an engine exhaust system (e.g., replace a muf-
fler) safely and correctly. 

By the end of this course, students will:

B3.1 locate and identify the major components of
body, brake, steering, and suspension systems
(e.g., fender, emergency brake, pneumatic air brake
components, tires, hydraulic steering and brake
components, shocks);

B3.2 correctly interpret assembly drawings that
depict the components of body, brake, steering,
and suspension systems;

B3.3 perform maintenance and service procedures
related to body, brake, steering, and suspension
systems (e.g., body: hood or door adjustment,
paint or finish maintenance; brakes: disc and
drum brake service, air brake service; steering: tire
and wheel service, hydraulic component service,
repacking trailer bearings; suspension: strut and
shock inspection);

B3.4 repair minor damage to body components
(e.g., panels, lights) as required to maintain a
vehicle in good condition.

By the end of this course, students will:

B4.1 demonstrate the use of an appropriate diag-
nostic problem-solving process (e.g., use of flow
charts) to solve a repair problem (e.g., no-start
condition, no-charging condition); 

B4.2 design and fabricate a transportation-related
project (e.g., a welding/metal fabrication project)
in response to a challenge, using appropriate
tools, equipment, and processes; 

B4.3 report on the repair process or project and 
its results, and identify possible further repair/
service or improvements after completing and
testing the repair solution or project.

B4. Repair Problems or Challenges 

B3. Body, Brake, Steering, and
Suspension Systems 
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By the end of this course, students will: 

C1.1 demonstrate an understanding of ways in
which the transportation industry affects the
environment and of efforts being made to 
remedy or reduce harmful effects (e.g., improved
production methods, automotive parts recycling),
including ways of disposing of waste products
(e.g., used oil, used batteries, used paints/thinners);

C1.2 explain the pros and cons of using environ-
mentally friendly products (e.g., biodegradable
cleaners) and procedures (e.g., recycling of
antifreeze) in the repair and service of vehicles
or small-engine products;

C1.3 describe appropriate actions to be taken in
the event of a spill of waste products (e.g., used
oil, antifreeze, fuel), and demonstrate the ability
to safely implement such actions (e.g., outline
the steps described in an emergency action plan
and carry them out).

By the end of this course, students will:

C2.1 research and report on the development of
improved safety features in today’s vehicles or
small-engine products (e.g., airbags, anti-lock
brakes, electronic stability control, back-up alarms,
engine kill switch, no-mow-in-reverse switch);

C2.2 assess the pros and cons of various types of
fuel/energy sources (e.g., gasoline, propane,
diesel, electrical/battery power, biodiesel, hybrid
powerplant, hydrogen power cells) used to power
vehicles or small-engine products, taking into
account a variety of perspectives (e.g., con-
sumer’s perspective: cost to purchase, cost to 
operate, performance, emission levels; service/
repair perspective: training, safety issues, new
tools/equipment required);

C2.3 explain how current trends in transportation
technology (e.g., extended maintenance schedules,
improved emission standards and testing, use 
of high-tech components, emphasis on fuel 
efficiency, manufacturers’ efforts to increase the
amount of recyclable material in vehicles and
small-engine products) are related to societal 
attitudes and behaviour.

C2. Technology and SocietyC1. Technology and the Environment

OVERALL EXPECTATIONS 
By the end of this course, students will: 

C1. demonstrate an understanding of ways in which various aspects of the transportation industry
affect the environment, and ways in which harmful effects can be remedied or reduced;

C2. demonstrate an understanding of the relationship between various aspects of the transportation
industry and society.

SPECIFIC EXPECTATIONS
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By the end of this course, students will: 

D1.1 demonstrate an understanding of legislation
and regulations related to procedures and 
operations used in transportation technology
facilities (e.g., Occupational Health and Safety 
Act [OHSA]; regulations and standards outlined in
the Workplace Hazardous Materials Information
System [WHMIS]; Apprenticeship and Certification
Act [ACA]);

D1.2 demonstrate good housekeeping and safety
practices in the work environment (e.g., cleaning
up spills and leaks, keeping areas clean and clear
of obstruction);

D1.3 use protective clothing and equipment (e.g.,
eye protection, breathing apparatus) as required to
ensure their own and others’ safety in the work
environment;

D1.4 describe and demonstrate the ability to fol-
low safety precautions applicable to new tech-
nologies when working around or servicing
vehicles (e.g., precautions regarding high current
and voltage, capacitor discharge rate of supplemen-
tal restraint systems, extreme temperature of
exhaust systems); 

D1.5 identify potential health risks when servicing
vehicles and demonstrate the use of safe proce-
dures to mitigate these hazards (e.g., preventive
measures to minimize airborne particles and fumes). 

By the end of this course, students will:

D2.1 describe a variety of career opportunities in
the transportation industry and the training
required for entry into these careers;

D2.2 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., problem solving,
finding information, measurement and calculation);

D2.3 demonstrate an understanding of and apply
the work habits that are important for success
in the transportation industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability); 

D2.4 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
transportation technology (e.g., Passport to Safety
certificate, skills checklist, Ontario Skills Passport
Work Plan and Transition Plan), and explain 
why having a current portfolio is important for
career development and advancement.

D2. Career OpportunitiesD1. Health and Safety

OVERALL EXPECTATIONS 
By the end of this course, students will: 

D1. demonstrate an understanding of and compliance with occupational health and safety regulations
and standards; 

D2. identify and describe career opportunities in the transportation industry and the skills and training
required for entry into these careers.

SPECIFIC EXPECTATIONS

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES
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